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If you could visit a dozen plants a month— : 


You might fiat how (1) a Michigan manufacturer is stabilizing | 
employment; (2) dust i is controlled; (3) motor coil clearances are 
standardized; (4) a M emi Lis plant i increases its ape ae 


in an Ohio factory; se. a Canadian dieonShienale ep: 

records; (7) a New England concern controls enginee: ‘ing ; 
(8) shift schedules are adjusted to shorter work ies @ ak 
ing simplifies costly maintenance work; (10) storage merits a 
thorough layout job; (11) standards are set on non-repetitive tasks; 
(12) a Cleveland company gets flexible electrical distribution. 


But you can't visit a dozen plants a month. For that matter, you 
don’t have to. 


That is where Factory comes in. Each month it does the visiting 
for you, brings from a dozen plants—and more—the best in current — 
management and maintenance practice. 


That is why plant operating men throughout the length and 
breadth of industry read Factory every month. That is why no 
plant operating man can afford to be without it. 


McGRAW-HILL PUBLISHING COMPANY, INC. 
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CORRECT LUBRICATION 





CLEAR ACROSS 
the COST SHEET 


Follow the lubrication trail throughout your plant, from 
power house to shipping room, and you'll find its cost- 
effects showing up in dozens of unexpected places. Study 
your lubrication problems in the light of the columns on 


your cost sheet and you'll see that lubrication has its 


effect on maintenance costs, power costs, labor costs— 

in fact that it stretches clear across the cost sheet! 
There is probably no other single factor in your plant’s 

operation which has such far-reaching cost-effects as 


lubrication. 


Any step taken toward the 
improvement of your lubri- 
cation methods is therefore a 
step in far-reaching econ- 
omy. Visualize the possible 
total savings! . . . And take 
the costless step of letting 
Standard Oil Lubrication 
Engineers survey your plant 
and submit their expert rec- 
ommendations. 





AGILE 





The Technical Division has 
preparéd a file of practical 
papers covering a wide variety 
of specific lubrication prob- 
lems. These can be obtained 
without cost or obligation by 
simply writing the Standard 
Oil Company (Indiana), 910 S. 
Michigan Ave., Chicago, Ill. 
State the particular equipment 
or lubrication problems in 


which you are interested. Sd 


Copr. 1934, Standard Oil Co. ome 
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THEN they wrote articles for Factory. | 
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Zinck wanted to know more about ea 
Wyder’s plan, wrote to him in care of the 
the editors. a 
Wyder replied, and through that ex- e 
change of ideas both men became more val 
useful to their companies. a 
That’s not the whole story, of course. “ 
Their articles kept Factory readers in 

close touch with the best practices in és 
maintenance ccst control and made to 
them better plant operating men. cal 
Factory provided this opportunity; pro-- * 
vides so many similar opportunities If 
each month that no man in an import- pr 
ant plant-operation job can afford to a 
be without Factory Management and ei 
Maintenance. Every plant-operation job im 
és important. 
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Recovery 
Can’t Come in 30 Hours 


HERE is danger that the Black-Connery 

bill for a 30-hour work week will be re- 
vived at the next session of Congress. Its re- 
vival is likely to mean that it will be passed, 
unless a mighty voice is raised in protest. 

If you are inclined to dispute this statement, 
remember that it did pass the Senate in 1933 
and was then sidetracked only to make way for 
the NIRA. Remember, too, that the Ameri- 
can Federation of Labor has voted for an 
“unalterable and uncompromising” drive to 
bring about the 6-hour day and 5-day week. 

The NIRA has not worked out to the ad- 
vantage of labor as well as labor thought it 
would. So what? Let those who have jobs 
work fewer hours, get the same weekly wage; 
let the hours they don’t work be worked by 
people now idle. 

But it isn’t so simple as all that. There is 
a condition of diminishing returns. A 334 per 
cent increase in hourly pay (in going from 40 
to 30 hours) must be absorbed some place, be- 
cause wages are a part of production cost. 

Money reserves are nil for many companies. 
Unless those companies raised the prices of 
their products, they would go out of business. 
If they did raise prices, fewer of their 
products would be sold. In either case 
more people would lose their jobs. 

Under these conditions the nation 
would be reducing production, making 
impossible the increased consumption that 
is necessary for prosperity. We cannot 
distribute more than we produce. Labor 
would get less instead of more than it 
gets now because labor’s income is 


nothing more than a share of the wealth 
produced. 

A check on this reasoning lies in our 1929 
experiences. Then we worked 50 hours, and 
wages were high. Yet our national standard 
of living was nowhere near what it seems we 
might achieve. 

No matter how desirable it appears to do so, 
we cannot dissociate wages and prices. Wages 
are a part of costs. Prices must bear the right 
relationship to costs or business cannot be done. 


RICES, and therefore wages, have a 

direct tie-up with productivity. The his- 
torical relationship cf wages to productivity is 
capable of demonstration. In fact, Allen W. 
Rucker recently compiled the statistics. The 
data show, in his words, that ‘‘however meas- 
ured—over a period of years, by industries, or 
by geographical sections of the Nation—wages 
are created by producing goods, and always go 
up or down with the values produced. Higher 
wages can be created only by greater produc- 
tivity per worker and nothing else.” 

Mr. Rucker adds, and his research backs 
him up, that “the higher the percentage of 
value added (by the workers) paid the work- 
ers, the less the annual wage in dollars, irre- 
spective of legislative fiat, union activity, or 
dollar wage rates.” 

No, you don’t want the 30-hour week just 
yet, be you employer or 
worker. And you are so 
directly concerned that it 
behooves you to convince 
yourself that you don’t and 
then tell your Congress- 
men. Make no mistake, 
the advocates of the 
shorter work week will 
talk plenty. 

























C. D. Donaven 


Vice-President, Norge Corporation 
Detroit 


E ARE stabilizing employment at Norge. In 
the process we have had to: 


1. Find a large group of workers fitted for a 

specific kind of manufacture. 

2. Fulfill the obligations of finding steady work for 
individuals and keeping the community relief rolls down. 

3. Double the number of employees within three 
months, placing and breaking in 1,200 new workers. 

4. Develop and train a large supervisory force. 

5. Determine shift problems for a 24-hour day. 


Here Is the Background 


It has been a depression job. To get the true picture, 
a brief history of the company is necessary. The Norge 
Corporation is an offshoot of the Detroit Gear and Ma- 
chinery Company, for years manufacturers of gearsets. 
Its principal executives have automotive engineering and 
production backgrounds. Some years ago the company 
engaged in the manufacture of electric refrigerators as 
a step toward diversification of its line, realizing that 
some new product was required to keep men and equip- 
ment busy. Norge Corporation was formed in 1927, 
became a member of the Borg-Warner family in 1929 
to get greater financial backing, but did not enter the re- 
frigerator market nationally until 1931. 

Sudden expansion of sales was accomplished. During 
the first five months of 1931, distributors were increased 
from 8 to 50 and dealers from 800 to 4,000. The com- 
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We Are Stabilizing 


Employment 


Norge searches out new products that wil 
up the seasonal downs in its sales curve, thus 
meets an obvious obligation of management's 


pany took rank among the leaders in the industry. Our 
sales curve continued to climb through the depression at 
an accelerating pace. 

That is the background picture. It shows that we are 
concerned with manufacturing problems as they affect 
personnel in a highly seasonal industry. In 1931 we 
were faced with the task of creating or finding produc- 
tion facilities of considerable magnitude, almost over- 
night, and of building up or finding a group of workers 
fitted for this class of manufacture. 

This was not a difficult problem, so far as the compres- 
sor unit was concerned. Our Detroit plant was experi- 
enced in precision manufacture; we simply had to con- 
vert existing equipment and existing personnel to the 
new uses. 

Making the cabinet was a different story. In late 1930 
it appeared unwise to build and equip a new plant. So 
we bought the Alaska cabinet plant at Muskegon. It 
is close to the center of the furniture industry. The 
community provides the steady, home-owning craftsmen 
we need. Rail and water transportation is good. We 
retained the former Alaska employees. 

Obviously our responsibility toward our employees 
was considerable. We owed them a chance for steady 
work. We had a community responsibility. Our cabinet 
plant in Muskegon is now the biggest thing in town. As 
much as 16 per cent of the working population of 
Greater Muskegon has been on the payroll. Last winter, 
the city authorities looked to Norge to bear the brunt of 
reducing their welfare load. Hence, in the over-all plan- 
ning of our product development and merchandising 

policies, there has been uppermost in mind the stabiliza- 
tion of employment in both plants, but particularly at 
Muskegon. 


Knocked into a Cocked Hat 


Because production is largely dependent upon sales, a 
direct influence toward stabilized employment is a 
smooth sales curve. That refrigeration can be sold only 
in the spring is one of those accepted fallacies that we 
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are trying to knock into a cocked hat. This year, for in- 
sance, we planned four seasonal campaigns instead of 
the usual spring drive. As this story is written, we have 
just finished putting on the “heat” for our summer cam- 
paign when everyone is supposed to be away on vacation. 
You see we are trying to fill the valleys in the sales curve. 

‘Slicing off the mountain tops is just as important. 
You can’t prevent the sales department from skimming 
off the cream. But, from the factory’s viewpoint, this 
means preventing overdue expansion of manufacturing 
facilities and of payroll just to take care of one or two 
months’ peak production. This year’s hump, for ex- 
ample, was taken care of by farming out work among 
plants in Muskegon and neighboring towns that were 
equipped to meet our quality standards. 

Careful market analyses based on consumer surveys in 
the late fall of 1933 had indicated that in 1934 we were 
to be faced with the largest production in the history of 
the company. Despite determined efforts to push sales 
throughout the year, a high seasonal peak in May, fol- 
lowed immediately by a summer slump, was practically 
inevitable. Most of the production would be crowded 
into the first five months of the year. (As a matter of 
fact we produced 40 per cent more refrigerators than 
we had manufactured in all of 1931. 


Looking for a Sound Sideline 


We had felt that the ideal way to offset seasonal sales 
and production is to fit into the plants new products 
whose periodicity of fluctuation is out of phase with the 
original line, or to have as a backlog some product whose 
market is fairly steady. 

With these objects in view, we had experimented 
during the preceding year by introducing a single model 
ofa washing machine. It was. feeler, 
and, although its sale was not inten- 
sively pushed, enough were dis- 
tributed to prove its soundness as a 
sideline. In 1934, the line was in- 
creased to several models and an in- 
tensive merchandising campaign was 
started. Washing machine tubs are 
being drawn in the same presses and 
enameled in the same ovens used for 
refrigerator parts. The Muskegon 
plant is busy this summer. A few 
workers have been laid off and some 
are on a stagger system of a week on 
and a week off, but our payrolls are 
relatively stabilized. 

We are not satisfied with this ac- 
complishment. Other plans are afoot 
to diversify our lines further. In 
May we announced an oil burner. It 
will have little effect on 1934 produc- 
tion, but in another year it is bound 
to be a large factor in balancing the 
hills and valleys of our sales curves. 


store lunch counters and barbecue stands. It sells right 
through the year. It has a possible home market. What’s 
more important, its manufacture also fits right into our 
stamping and enameling shops. 

By the end of the first quarter of 1934, 1,200 em- 
ployees had been added to the payroll, an increase of 
over 100 per cent. March payrolls totaled $201,842, 
compared with $37,329 for March, 1933. This meant 
not only the hiring back of practically all old employees, 
but also the placement and breaking in of hundreds of 
new workers, many of whom had been on the city wel- 
fare rolls. After careful investigation on the part of 
our personnel department as to their fitness for the job, 
the green workers were scattered throughout the plant 
so that if possible no two were together and an older 
employee was on either side of each new one. 


From Straw Bosses to Foremen 


The biggest problem was the development of the 
added supervisory force required. A long-established 
policy of the company was of great assistance here. 
Months before the New Deal got under way, we had 
adopted the “spread-work” idea. Hours had been re- 
duced voluntarily from eight to six. January, 1934, 
found the company with about 1,000 workers on the 
payroll, practically all of whom had been with the 
organization since Norge had taken over the plant. 
Every foreman had in his department three or four key 
men designated as group leaders or straw bosses. From 
this group new foremen were chosen for the supervisory 
positions created by the extra shifts necessitated. 

Not a square foot of floor space was added, not a 
unit of production equipment requisitioned. Needed 
capacity was obtained by operating the plant 24 hours 










ovens used for refrigerator parts 








Commercial refrigerating units, bever- 
age coolers, and a winter air condi- 
tioner are being introduced experi- 
mentally. A short-order cook stove, 
gas-fired, has been developed for drug- 
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Washing machines, launched cau- 
tiously in 1933 and pushed more ex- 
tensively this year, are sprayed in the 


same booths, enameled in the same 








a day. In most instances, four 6-hour shifts were estab- 
lished. In every department, however, the foremen were 
on an 8-hour schedule. This allowed an overlap of 
foremen on all shifts, and enabled the older and more 
experienced foremen to guide the former group lead- 
ers who had been advanced to foremen’s rank. 

Such a move naturally required promotions on a 
large scale, but we were dealing with known quanti- 
ties so that we were enabled to do this without making 
any serious mistakes in judgment of the individual. All 
the men advanced from group leaders and sub-foremen 
to full-fledged foremen on the new shifts had been with 
the plant for three years under our operation. In many 
instances, they had worked for a much longer time 
under the direct supervision of their former immediate 
superiors because much of the old Alaska organization 
had been preserved. 


The Week’s Grief Is Reviewed 


Foremen conferences had always been a regular part 
of our factory management routine. They became even 
more necessary with the greatly expanded supervisory 
force. These meetings are held at weekly intervals and 
in them the management reviews all the griefs of the 
past week to prevent their recurrence. With so many 
newly promoted men in the meetings we found a keen 
interest and earnestness to do the best job possible. 

In a city the size of Muskegon, to be known as a 
foreman of the Norge Corporation is no small distinc- 
tion, and the men take pride in their connection with 
the company. Naturally, this attitude is encouraged. 
They play a big part in the organization of the Fore- 
man’s. Club of Muskegon, which attracts to the city 
prominent outside speakers who give inspirational talks 
that aid the men out in the shop in doing a better job. 











The development of an efficient manufacturing forge 
of twice the normal size has cost us time and effor 
and money. We do not want to throw this organiza. 
tion overboard at the first signs of a calm. What 
amounts to the first experimental year in diversification 
has taught us that we can probably weather this summer 
with small losses in personnel. Next year our stabiliza- 
tion program should function more smoothly as the 
new lines get market recognition. 


Danger in Diversification 


In this diversification program, the attitude of the 
management has been one of extreme caution. Huge 
production schedules, advertising ballyhoo, and extreme 
pressure on the dealer organization have not preceded 
the announcement of the new lines. 

Washing machine production is going to be fair this 
year. Present schedules are based on market analysis 
and upon the experimental offering of a single model 
last year, so that guesswork is removed. 

The new oil burner will not cut any figure in the 
market this fall because it is being pushed cautiously, 
but it should be a large factor in balancing production 
a year from then. 

We are not rushing into the market to buy new 
productive machinery. Our sole objective at present 
is to keep what equipment and personnel we have going 
as steadily as possible, just as we are trying to let 
our dealers make a year-round profit. 

Diversification of product is one answer to employ- 
ment stabilization, but it is fraught with danger. The 
new products must have a potential market; they must 
have clear-cut competitive features; they must fit into 
the plant manufacturing facilities; above everything 
else they must be launched cautiously. Otherwise the 

grandiose structure is likely to col- 
lapse, and the manufacturer will find 











Like other new products adopted, the oil burner 
announced last May fits right into existing 


stamping and finishing facilities 








himself with an organization and a 
factory but no market, which means 
he will soon have no organization. 
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1933 1934 


1932 


How about that 


1935 Operating Budget? 


If you have never made a budget, it looks like 


high time to start. If you have made budgets 


before, what better time to appraise past efforts? 


the future, because in their endeavor to maintain 

productive continuity for any length of time they 
must produce today and plan for a better product and 
lower costs tomorrow. Ordinarily the importance of the 
problem determines the period of projection, but at this 
time of year most operating men have even the time ele- 
ment in common because they are endeavoring to project 
all their problems into one unit of measure—‘‘1935 
estimated results.” 


Pate operating men are constantly thinking about 


If Costs Are To Be Controlled 


Most of these men prepare and use budgets for 
anticipated activities because they know that if costs are 
to be controlled it becomes incumbent upon them to 
pre-plan costs, to control operations in terms of plans, 
and to accept responsibility for variation of actual results 
compared with forecasts. 

Production cost budgets may be classified for the 
purpose of executive control into three types—raw or 
productive materials, direct labor, and burden or expense. 
Burden, in turn, should be subdivided into indirect labor, 
indirect material and supplies, and fixed expenses. These 
items can be budgeted in one of two ways—first, on 
a static basis; second, on a variable or flexible basis. 


Static Budget No Longer Satisfactory 


Prior to 1930 the need for flexible budgets was not 
pressing. It seemed comparatively easy to estimate pro- 
duction. In many cases this was nothing more than the 
going rate plus an increase, and unless seasonable influ- 
ences were unusual, a static budget was satisfactory for 
general executive forecasting and control. 

Since 1930, conditions have changed. A static fore- 
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F. V. Gardner 


Manufacturing General Department 
General Electric Company, Schnectady, N. Y. 


cast or budget is no better than the estimate of business 
on which it is based. And since we have not been able 
to estimate business except from day to day, we have 
either been forced to throw away our budgets or to 
build flexible ones that could keep up with changing 
conditions. 

Since the ultimate good from a budget depends upon 
its adaptability to change, it becomes valuable to the 
extent that it is planned to conform to actual conditions 
as they change. It is then used as a means of measuring 
results and taking action. To this end it is obvious 
that budgetary procedure today must reflect in full all 
reactions of the various elements of costs to changes in 
rates of operations. : 


Enter the Variable Budget 


The variable budget (Factory Management and Main- 
tenance, Feb., Mar., 1934), seems to be the means best 
adapted to that result. It recognizes the fallibility of 
sales forecasts. It is arranged to provide a yardstick 
for cost measurement, regardless of normal volume varia- 
tion. It can be made to emphasize the difference in effects 
of volume on variable, semi-variable, and fixed costs. 
A budget that does these things can be most helpful to 
an executive who understands the purposes and use of 
budgets in the control of costs. 

The first step in the preparation of a variable budget 
is to determine the base that best represents your pro- 
ductive endeavor. Whether this be in units produced, 

(Continued on advertising page 38) 
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All Costs 
Look Alike to Us 






Engineering costs, too, can be controlled. So why leave 


Erich Marx 


Standards Engineer 
United American Bosch Corporation 
Springfield, Mass. 


the spending of the engineering appropriations to the 
department head’s judgment? The facts can be had 





HE necessity for close control 

of all expenditures is now 

generally recognized as funda- 
mental. However, while direct man- 
ufacturing costs in the majority of 
plants are thoroughly supervised, 
comparatively little attention is given 
to engineering expenses. The estab- 
lishment of an engineering budget is 
usually considered sufficient. How to 


REQUIREMENTS 


Complete redesign of the present type MR- 
12-B to give better performance and to re- 


duce manufacturing costs. 


TASK NO. RY-348 


Urgency rating: A 
Issued: 3-16-1932 
Completed: 8-6-1933 





spend the appropriation is then left 
to the department head’s judgment. 

Yet these engineering expenses are 
substantial enough to warrant a very 


Sales per year: 8,000 pieces 


Original Sales Estimates: 


Sales price to be below: $6.50 





























careful supervision. Bearing this ESTIMATES ACTUAL 
fact in mind, we have developed and 

installed a system for the collection Hours] $ [Hours $ 

and analysis of all data necessary for Designing hours ($2.20 per hr.) ....] 150 330 | 135| 297.00 
a thorough control of engineering Laboratory hours ($3.15 — Me.) oo 225 710 245 te 1.75 
expenses. Results obtained have been Shop labor, material, purchases.....]...... ZES Neeeres 248.17 
so valuable that it seems worth while Engineering development cost, total.|......] 1,265 |......] 1,316.92 
to give here a brief description of Expenditures for production tools...]...... 3:650 bissoss 3,287.14 
the sy stem. Incidentally, all data TRAE s 6 ke i0ssewrvesds pebas 4,915 4,604.06 
and statistics referred to are collec- — 








ted and compiled by one clerk in an 
engineering administrative depart- 
ment. In this way it has been found 
that a closer contact can be main- 
tained and information made avail- 


Remarks: 


Engineering release for new type M R-13-A issued 8-6-1933. 








able more quickly than if the work 
were handled by the accounting de- 
partment. 

Because of the wide variety of 
products handled by the company 
(radio receivers, electric automotive 
accessories, diesel equipment, gas water heaters, and 
lubricators), several separate engineering divisions and 
laboratories are working on developments, cooperating 
whenever necessary and possible. 

Whenever work on a new development is started in 
one of the divisions, a task number is issued, and the 
urgency for finishing the job is established. Three 
urgency ratings are used, indicated by the letters 4, B, 
and C. Whenever feasible no work on a task classified B 
is done while tasks marked A are still unfinished (and 
correspondingly with tasks C and B). 
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Figure 1. A summary compiled for each completed 
engineering task permits a comparison of time and 
money actually spent with the original estimates 


A market survey allows an estimate for the anticipated 
sales possibilities for the new product, based on an as- 
sumed price. At the same time, the engineering depart- 
ment head estimates the number of hours necessary to 
complete the engineering work as well as the amount to 
be spent for the building of engineering samples. Fur- 
thermore, an estimate is also given concerning anticipated 
expenditures for tooling up to manufacture the new 
products. 

All these estimates, together with a short description 
of the new product to be developed, are tabulated and 
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form the basis for the management’s decision whether 
the new development is likely to be profitable or not. 
Careful comparison of the expected commercial possi- 
bilities of any new project with the anticipated develop- 
ment and tool costs proves beneficial because it eliminates 
at the start those projects that at first seem profitable 
_but upon closer investigation show little likelihood of 
commercial success. 

Naturally, a certain amount of routine work has also 
to be done in the engineering and research divisions. 
This work is also classified by task numbers, but no 
estimates are made out for such work. 


Total Hours for Each Task Always Available 


With the exception of clerks and secretaries, every- 
body in an engineering division keeps an exact record of 
time spent on each task. These records are collected and 
compiled so that total number of hours spent on each 
task is available at any time. To find the equivalent of 
this time in dollars, an hourly rate is established for each 
division by dividing total salaries by the number of work- 
ing hours. An overhead, based on prorated amounts for 
rent, maintenance, and miscellaneous expenses, is added 
to this rate. 

Expenses for shop labor, materials, purchases, etc., 
charged to the engineering divisions, are also classified 
according to the task number for which the money has 
been spent. Thus, not only the engineering time but also 
any expenses that occur in connection with an engineer- 
ing development are known. 

Expenditures for machinery, tools, and equipment (for 
production departments) are classified in two ways: 

1. Distinction is made between the nature of tools 
or equipment (perishable tools, permanent tools, machine 
tools, testing equipment, etc., the classification depending 
on the depreciation rate for a particular type of tool or 
equipment ). 

2. Expenditures are classified according to the prod- 
uct for which the tool or equipment is intended. 

Thus total expenditures for tools and equipment for 
a certain type:of product are available at any time, as 
well as expenditures for one class of tools only. 

To illustrate the nature of the material and data col- 
lected, Figure 1 gives the complete information for one 
task, comparing the estimates made at the beginning of 
the development with actual figures at its completion. 

Two kinds of monthly re- 
ports are made out—one 


and the number of hours still available for that task ac- 
cording to original estimate. Corresponding figures for 
shop labor and material are given separately. Where 
actual figures run over original estimates, the amounts by 
which the estimates have been exceeded, are noted. Finally, 
total cost to date is given, together with the amount still 
available. Besides these figures, the department head 
comments on the state of the development. 

In addition to this detailed information concerning each 
task the engineering reports also contain some figures 
in summarized form. This summary gives total number 
of hours spent in the division, analyzed as to how many 
hours have been spent on development work as compared 
with routine work, minor changes, etc. The total number 
of hours not yet spent on tasks in progress allows a 
fairly accurate estimate for what length of time the divi- 
sion will be kept busy, assuming a certain personnel and 
a certain working schedule. This estimate is valuable 
for the management, as it indicates whether new work 
may be started without unduly slowing up progress on 
tasks already in process or whether the present person- 
nel is sufficient to finish the work on hand in the re- 
quired time. 

Besides the engineering reports a summary (Figure 1) 
is compiled for each completed task. A comparison of 
the time and money actually spent with the original 
estimates naturally helps the department heads to im- 
prove upon the accuracy, and subsequently upon the 
value, of their estimates on future tasks. 


Sometimes a Project Is Killed at the Start 


In many projects the careful comparison of the esti- 
mated expenditures necessary for a certain development 
with the expected commercial possibilities will result 
in the cancellation of the task right at the start. How- 
ever, it cannot be altogether avoided that a certain num- 
ber of tasks will be started, only to be dropped before 
being completed. 

This may be caused either by unexpected difficulties 
of a technical nature, or by some commercial reason, a 
change in market conditions, for instance, an unexpected 
move by a competitive manufacturer, or a change in the 
financial condition of a prospective customer. Further- 
more, in spite of the most careful market analysis, the 
actual commercial results can sometimes be so poor that . 
it is found best to stop manufacturing the product soon 

after it has been brought out. 
It is very important to 





covering each department, 
and a summarized one for 
production tools and equip- 
ment expenditures. 

The engineering reports 
form the basis for monthly 
meetings between the heads 
of the engineering, sales, 
and manufacturing divisions. 
They contain for each task 
handled in the respective de- 
partment the number of en- 
gineering hours spent during 
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failed or have had to be 
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Meet i If it is found that an unduly 
a ' large portion of the engineer- 
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3,808 13\3 0, developments that proved to 

oy ened be commercially successful, 
$29,150 100% the management will natu- 


rally have to adopt a more 





the past month, the number 
of hours spent previously, 
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Figure 2. One of the best checks on engineering 
expenditures is an analysis of tasks closed out 


critical policy of market sur- 
vev. If, on the other hand, 
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it is found that the majority of the unsuccessful tasks 
had to be dropped because of technical obstacles, the en- 
gineering department head will in the future become 
more careful in his expectations. As the expenditures 
are available for each task closed out, it is a simple mat- 
ter to classify these tasks according to their success. In 
this way a careful check is maintained that keeps the 
expenses on unsuccessful tasks low with respect to those 
on successful tasks. 

Figures giving this information are kept up to date 
as the tasks are closed out, and are compiled in a sum- 
marized form at regular in- 
tervals. An example of such 


during the same period. Naturally the time when actual 
production on a certain item has been started has always 
to be taken into consideration, as it is obvious that for 
the first period the engineering costs as well as the costs for 
tools and equipment will seem very high. Without keeping 
this fact in mind, a comparison between two products, one 
of them manufactured for a considerable time, the other 
one just recently developed, would give a distorted picture. 
A logical step forward as mentioned before is to es- 
tablish figures corresponding to those explained above, 
not only for each particular product, but also to consider 
all items of one class of prod- 

ucts, or even all products of 





a summary is given in Fig- 


ure 2. 
The exact knowledge of Tae, 
the work in progress in an ‘ 
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engineering division naturally 
enables the management to 
establish the budget for that 
division much more accurately 
than otherwise, and thus elim- 
inates a good deal of guess- 
work usually connected with eas 
the problem of working out a "2% 
budget. 


200000+10% 5 
1500004 


1000004 


a, 





$ (read in $) 


‘. 
. 
. E+T . 
es ae (read in %) 
-e ~~ 
°. “ ie 


ad 
i Tas 


£ (read in %) 


the company. 

The trend of all these fig- 
ures can be shown graphi- 
cally to good advantage. A 
typical example is given in 
Figure 3. In this graph, 
sales on a certain class of 
products are shown in dol- 
lars. Engineering expenses 
and technical expenditures 
(engineering expenses plus 
cost of tools, machinery, 
equipment) are expressed in 


LEGEND 
$= Sales 
E=Engineering cost 
T= Tool cost incl. machinery,etc. 














It is also very important 


323 412341 


234123 413234 per cent of sales. The ex- 





1929 1930 





1931 1932 1933 





tremely high technical ex- 





that the management be al- 
ways well informed of the 
amounts of money spent on 
tools, machinery, and equip- 
ment. The monthly reports 
on these expenditures make 
it easy to keep a constant check so that the management 
without any further analysis is always kept informed as 
to how much money is spent as well as for which product 
the tools are used. 


Comparison Leads to Formulas 


Perhaps the most valuable conclusions are drawn by 
comparing expenditures of a technical nature with sales 
figures for one product, for a whole class of products, 
or for all products. This comparison leads to the estab- 
lishment of the following formulas: 


1. Engineering cost E 
= 
Total sales S 





2.* Tool and equipment cost T 


Total sales S 





3.* Engineering cost, tools and equipment —§ E+ T 


Total sales S 





From these figures established every three months for 
items of major importance, it is possible to draw valu- 
able conclusions. They may be compared for the same 
article and for different periods, or for various articles 





*From an accounting standpoint it will seem rather strange to 
consider total expenditures for tools, machinery, and equipment, 
and even engineering costs together in one figure. Usually, engi- 
neering costs are classified as expenses, while the costs of many 
tools, machinery, or equipment are capitalized and written off 
either over a certain length of time or with a certain amount in 
sales. However, as the total of these figures represents the neces- 
sary cash outlay for technical purposes, it is justifiable to look at 
the sum total. 
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Figure 3. Showing sales on a certain class of products, 
with engineering expenses and total technical expendi- 
tures expressed in per cent of sales 


penditures during the first 
half of 1929 are caused by 
the developing of and tooling 
up for a new series of prod- 
ucts. The fact that the tech- 
nical expenditures expressed in per cent of sales remain 
about the same in spite of the sales decline in 1931 and 
1932 is due to reductions in working hours and personnel. 
The rise of these figures in 1933 is caused by a renewed 
activity in the engineering division. 

Naturally many variations of these figures as well as 
other graphic arrangements are possible. However, the 
examples given here have been found particularly suited 
to our requirements. As all possible variations can only 
be decided upon from case to case, they have not been 
considered at all in this discussion, whose purpose has 
been to lay down in general principles the main lines that 
may be followed wherever closer control of expenditures 
for engineering, tools, and equipment is desired. 





The changes that are being made in many 
plants—see recent articles—point to a brand- 
new concept of factory layout. In December, 
therefore, the editors will bring you up to 
date with the first of three articles telling not 
only how to appraise your present layout, 


but how to make a new one if you have to 
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Toward the 
One Best Way 





hen operations and meth- 

ods will not change for 
some little time, the handy all- 
purpose bread pans yield prece- 
dence to tailor-made trays like 
those illustrated on the right. 
Assembling the gear case of a 
washing machine to the frame 
is a good example of the type 
of operation where there is no 
immediate danger of change, 
and where it becomes worth 
while to design and construct 
special trays. From their very 
nature, however, it will be quite 
plain that, once the original 
need for tailor-made trays no 
longer exists, it may be exceed- 
ingly difficult, if not utterly im- 
practicable, to adapt them to 
equally effective use on subse- 
quent assembly jobs 









otion study enthusi- 
M asts discovered the 
humble bread pan long, 
long ago. It makes an ex- 
cellent all-purpose stock 
tray; no need to design 
and build special fixtures 
for short-run jobs. In the 
assembly arrangement at 
the right, for instance, the 
pans were taken from an- 
other set-up. The front 
center pan holds liquid 
cement; the others are 
used for parts. The pre- 
positioned screwdriver is 
suspended by a flexible 
spring, which has a strong 
rubber band within it to 
keep the tool from bob- 
bing up and down 


rammarians warn against the dangling preposition, but motion-study 

men find the dangling pre-position admirably suited to their purposes. 
Power tools do more work than hand tools. But they weigh more. And 
the air hose or the electric cable is always getting in the way. Your methods 
man gets around these minor disadvantages by pre-positioning the power 
tool for bench assembly work—as, for example, the pneumatic screwdriver 
at the left. The photograph illustrates the special elbow and hook that make 
the suspension practicable. Power tools may be either spring suspended or hung 
by a rope that is passed through a pulley and counterbalanced by a weight 


Out of the experience of Charles Sutherland, Production Engi- 
neer, The Apex Electrical Manufacturing Company, Cleveland 































; Smith, Jobless, Sees Red 


What influences lead a native-born American 


S THIS is written we are in the midst 
A« an epidemic of strikes, the distinc- 
tive feature of which is the participa- 
tion of outsiders, unemployed men, and com- 
munists. The part played by these men and 
women generally is to encourage the strikers, 
or incite them or the police or company 
guards to violence. Communists make no 
secret of their expectations that there will be 
more such strikes. 

With an estimated 5,000,000 families on 
relief, the situation is serious. It calls for 
action, but it is of the very highest impor- 
tance that the action be right. It is not 
enough to paint a bogey-man in red and 
exhort all loyal Americans to shun him. 
Arresting the communist on suspicion has 
the same effect on the general situation as 
trying to put out a fire with kerosene. One 
must understand something of what the 
social forces are that have made the com- 
munist what he is today. 


Take Smith, for Instance 


We think of the communist as a long- 
haired alien with pockets full of Russian 
gold. In real life, while he may be in touch 
with Russian developments, he is probably 
a native-born American citizen. His alle- 
giance is to the power of an idea. We may 
dismiss for the moment the whole question 
of whether or not this idea would work, or 
whether, if it did, it would be an improve- 
ment. The communist is dangerous not because of his 
theories of social organization but because he is unwilling 
to wait for the gradual and peaceable discussion of these 
ideas in the court of public opinion. 

What influence can lead an educated native-born 
American to espouse such a cause? Take Smith as an 
example. A man of perhaps 45, his parents were well- 
to-do Iowans. Until three years ago, Smith was just 
one of millions of self-supporting, fairly successful 
Americans. 

Then he lost his job. For a long time he wore out 
shoe leather looking for another. Finally he gave up, 
went on relief at $30 a month. 

Now he is fed, clothed, and unwanted. He sees other 
men functioning in a world in which he has no place. 
The future is empty. Almost all the old outlets for 
normal human energies are cut off. 

Smith used to be somewhat of a student, but expensive 
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munist menace. 
is dynamite in the unemployment situation 


far to the left, perhaps even to communism? 
There is no wish here to exaggerate the com- 


But it does exist. There 


H. P. Dutton 


Associate Editor 





Arrests and beatings only 
make Saccos and Vanzet- 
tis out of otherwise hap- 
less nonentities 


textbooks no longer enter into his scheme of things. 
But he has found stores where one can buy books for 
5 or 10 cents. Absorbingly interesting books, too, to a 
man without a stake in the world. He has met comrades 
of like predicament, has been invited to a meeting. 


Go to a Meeting with Him 


Now, on Thursday nights he enters another world, a 
world of drama, of comradeship, of struggle for high 
causes. Mrs. Smith comes, but sits very still and never 
says a word. It has been lonely since they moved to the 
smaller flat. 

Go with Smith to one of these meetings—as it hap- 
pens, a meeting of a council of the unemployed. It is 
one of several such organizations of various political 
hues. This one has a strongly reddish tinge, although it 
is not officially communist. 
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In England they let the agitator put up his 
soapbox and blow off steam. Such freedom 
is the most convincing answer to cries of 
“oppression” 


The meeting is in the basement. Shades are tight 
drawn. A sentinel is at the door. In the audience are 
all sorts of people, some threadbare but all decorous and 
neat. A young fellow sits with his best girl. An oldish 
chap, perhaps once a shopkeeper, leans forward, eyes 
alight. Two tiny girls, with ringlets curled, gravely suck 
lollipops or make wondering excursions from mother’s 
knee. It is a family sort of affair. A veteran of the 
teamsters’ strike is there. A man with crutches. One 
nearly blind. A well-dressed colored man. 


Taxpayers Might Be Interested 


The speaker brings fire and purpose into these people’s 
lives. A recent college graduate, an engineer, he has 
given up his career for the Cause. Have the members 
any complaints? Follows a long list of grievances and 
exploitations, some doubtless fancied or one-sided, others 
surely real. Taxpayers might find these meetings inter- 
esting. 

The speaker continues. If we act together, we can 
secure redress. There will be a protest meeting next 
Tuesday. Everybody must be there. Everybody must 
work to increase membership. Particularly, all must cam- 
paign for the new workers’ unemployment and social 
insurance act, which guarantees everybody a job or relief, 
while the government and the rich employers pay the 
bill. 

Some of these folks have not had jobs for four years. 
Unemployment is for many of them becoming a way of 
life. Yet all think of themselves as workers. They 
must make the battles of their employed brothers their 
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own. Encouraging willingness has been shown by many 
unions to accept the aid thus wistfully tendered. 

Up to a point, Smith attended these meetings with 
his fingers crossed. Give him a job, and his communist 
beliefs would have evaporated like mist before the morn- 
ing sun. But one day he joined a demonstration at the 
City Hall. It was broken up by the police. Smith 
objected, was taken to the police station, released on bail. 

The next Thursday found him at meeting as usual. 
That night he found himself a hero. The comrades 
want him to speak Sunday at the meeting in the park. 

He has found a phrase to justify his activity: 
“The police have put me in the harness I must wear.” 

The speaker, too, has been arrested—over 30 times. 
His grateful party has made him its candidate in 
the state elections. Each arrest has multiplied his 
convictions, his determination, his prestige. 

Physical force will not suppress 
emotional forces of such intensity. It 
will only drive them underground 
where they accumulate to explosive 
violence. Arrests and beatings only 
make Saccos and Vanzettis out of 
otherwise hapless nonentities. 

In England, they let the agitator 
put up his soapbox and blow off 
steam. Such freedom is the most con- 
vincing answer to cries of “oppres- 
sion.” Why should we fear to do likewise? By its 
nature, in any country not altogether gone to the dogs, 
a program of revolution can win only a small minority. 
Count noses among the people in your own community. 

Even among the unemployed, where conditions seem 
ideally arranged for the spread of communist belief, this 
communist-inclined council of unemployed claims a mem- 
bership of only five to seven per cent among Chicago’s 
150,000 on relief. People are slow to abandon old be- 
liefs, old loyalties, old hopes. 

The communist knows that he cannot win now by 
force of numbers. He also knows that the appetite for 
violence grows with exercise, and that the display of 
force by the employer, the capitalist, wins converts. His 
tactics are those of jujitsu. He turns his adversary’s 
strength against him. It is ridiculously easy to do so in 
a strike. Everybody is nervous. Inexperienced and 
hastily armed guards, raw militia, are on hair-trigger of 
suspense. Somebody throws a stone, and a shot is fired. 
Mob psychology does the rest. 


What to Do? 


That is one angle of the communist situation in indus- 
try today. What are we going to do about it? Obvi- 
ously, the first problem in a national sense is to provide 
normal outlets for the frustrated normal impulses of the 
unemployed. Dealing with enormous difficulties of haste 
and emergency-formed organizations and human selfish- 
ness, the federal policies have as a whole been right in 
the effort to provide outlet and occupation as well as 
relief. Perhaps local communities, exhausted by their 
long efforts before the federal government took hold, 
have too completely turned the problem over to Uncle 


Sam and forgotten the unemployed. Relief is a local 
(Continued on advertising page 40) 
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Figure 1. New Layout, Globe-Union Plant No. 2 


New Equipment—New Layout 
20% More Capactty 


N INCREASE in output, requiring the installation 
Ae new equipment, led to the making of a new 
layout in our Memphis plant, but advantage was 
taken of the need for changing some processes to intro- 
duce a number of other improvements, which in some 
cases actually decreased and simplified the conveyor 
arrangements, at the same time making labor savings as 
high as 25 per cent in one department—shipping. The 
result has been a 20 per cent increase in capacity. 

Figure 1 is a sketch of the new layout as it will look 
when the few remaining changes to be made are com- 
pleted. Figure 2 shows the old layout. 

In the old layout, the litharge and other lead oxides 
had been stored wherever there was space for them at 
the south end of the building. In the new layout, space 
was made at the southwest corner of the building, and 
an overhead monorail conveyor and hand hoist were 
installed, serving the mixing bins directly. 


Pasted, then Moved to the Drying Oven 


After weighing and mixing, first dry and then as a 
wet paste, the lead oxides are discharged onto a truck, 
and moved about 20 feet to the pasting machines. The 
latter apply the paste and, with a slapping action, work 
it into the interstices of the cast lead grids. Plates are 
then inspected, given the final touches by hand, and 
moved directly to the 80-ft. drying oven. 

Meanwhile the casting of the grids has not been de- 
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Ray Rindfleisch 
Branch Manager, Globe-Union Manufacturing Company 
Memphis, Tenn. 


scribed. Pig lead is piled from the cars directly at the 
point of use. There are two casting machines, each turn- 
ing out 6,000 grids per hour, twenty times as many plates 
as had been possible with hand casting. A canvas belt 
picks up the grids as they are discharged by the casting 
machine. At the end of this belt they are inspected and 
fed to a second belt which runs in synchronism with a 
trimming press. The trimmed grids are again inspected, 
then piled on skids directly at the point where they will 
be pasted. 


Conveyors Here, Lift Trucks There 


Following the fabrication of the plates, note first that 
the racks on which they have traveled through the oven 
are returned by a small conveyor running back of the 
oven. The plates next go through a machine that 
brushes the lead terminal points clean, for burning into 
groups, and also removes any loose oxide. At the dis- 
charge point of this machine, the plates are again in- 
spected and piled on lift trucks. Note that conveyors 
are used where the process is continuous, lift trucks 
where finished parts are put through in batches and must 
be held between uses. 

Finished plates are now ready to be grouped. The 
various operations of inserting the plates into terminal 


+ FACTORY MANAGEMENT and MAINTENANCE 



































. Railroad siding 





| OOO 





Batte 
Stoc k” 
Final assembly 
Office 








ae 


Truck 




















Burnin 
od eee table? 














Separator 
Storage 


Plate Stock 
Storage 
Hand 
posters 





loading 





forks and “burning” or melting the terminals and plates 
into one are done at a circular table. After burning, the 
plate groups are “stuffed” with the separator plates and 
are ready for charging. 

Going back to pick up a secondary process, we find, 
close to the automatic grid-casting machine, another cast- 
ing machine for the small lead parts, such as terminals. 
These used to be cast by hand. In the new set-up, all 
the required molds are attached to the edge of a frame, 
beneath which runs a canvas belt. As the molds are 
opened, the castings are discharged onto the belt. At 
the end of the belt, a man picks up the good pieces and 
sorts them into tote boxes. Rejects and waste metal are 
diverted from the belt by a crossbar and carried back 
to the melting pots on the inside of the belt. Again, 
tote boxes of finished castings are stored at the point of 
use, the group assembly table. 


Added Two Charging Lines 


Resuming the progress of the plates, Figure 1 shows 
a roller conveyor line running from the group assembly 
table into the charging room, where the new layout 
included the addition of two charging lines, making a 
total of twelve. It was also necessary to increase charg- 
ing capacity. Of course, the generators were located 
as near as possible to the charging lines to minimize 
resistance losses. 

The battery groups run down the roller conveyor from 
the group assembly table to any desired charging table. 
At this point they are loaded onto a truck which is pushed 
along the charging lines, the worker placing and connect- 
ing groups. 

Meanwhile, battery containers have been trucked in 
from storage, and one team of men disconnects plate 
groups, puts them into containers, and sets them on 
trucks, while a second team follows up with fresh plate 
groups to be charged. 

On the outgoing side of the charging room is a second 
roller conveyor, which takes charged units into the final 
assembly room. Batteries move by gravity up to the 
point of processing. The processing conveyor, which 
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Figure 2. Old Layout, Globe-Union Plant No. 2 


forms a continuous part of the line, is power-driven 
and slants upward, discharging the completed batteries 
to a final gravity-operated conveyor which lands them 
at the shipping point. 

In the charging room, the loading of charged units 
on the outgoing conveyor is as simple and direct as the 
process by which the units reached the room. In the 
assembly room, the top of the battery box is put into 
place, the terminal nuts are screwed on, the top is sealed 
with a melted asphalt compound, the charge of acid is 
pumped into the battery, and the nearly finished battery 
is passed through an automatic spray booth and gets a 
coat of paint. It then passes down the gravity conveyor, 
past a stock man who checks the number of batteries 
completed of each type and for each order. 

The end of the conveyor line travels across the ship- 
ping room. At any point along the line, the batteries 
can be taken off and put into stock and given a booster 
charge before shipping. When this has been done, the 
batteries can be set back on the roller conveyor line (or 
on a second, closely parallel line) and run down to the 
point at which they are loaded into motor trucks for city 
shipment. For carload shipments, the original plan was 
to run a portable roller conveyor into the car. Experi- 
ment showed that it was faster to use a truck, which 
could be moved directly from the storage skids to the 
point in the car at which the batteries were to be packed. 


No Unnecessary Rehandling Anywhere 


As a result of these changes, there is not a point in 
the plant where it is necessary to rehandle material be- 
cause of improper location. It is necessary, of course, 
to rehandle parts and batteries into and out of storage. 
Were the plant large enough, it would probably be pos- 
sible to keep batteries on the line from start to finish. 
There is not the volume, however, to justify such a 
layout in our 80-man plant. Furthermore, batteries must 
be made up to order in a number of types, and the logic 
of the situation calls for stocks of parts at the various 
assembly points in the process, with the work flowing in 
a straight line from start to finish. 
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More Shift Schedules 





2. 6-Hour Day, 36-Hour Week 


For schedules previously published, see Sep- 
tember, page 386, and October, page 457. 
Another—for an 8-hour day, 36-hour week— 


will appear in the December issue 


work out shift schedules to cover particular con- 

ditions.” Thus writes the industrial relations 
executive who prepared the series of schedules that began 
last month (page 457) with the 8-hour day, 40-hour 
week, and which Factory is publishing in the interest 
of conserving human and electrical energy. 

This month’s schedule—the 6-hour day, 36-hour week 
—does not differ in principle from last month’s. It 
will be noted, however, that only three jobs instead of 
five are required for mathematical unity. As stated 
last month, any one of these schedules may be applied 
to operations covering any number of jobs, but unless 
the number of jobs is an even multiple of the number 
covered by the schedule, one shift breaker will be 
engaged only part time. 

Note also that this schedule repeats after fourteen 
(instead of seven) weeks. To conserve space, only 
the first seven weeks are shown; it becomes a relatively 
simple task, however, to project the schedule for the 
remaining seven weeks since the cycle of progressive 
days off repeats after the first seven. After fourteen 
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weeks, cycles of shift changes and 
days off repeat simultaneously. 

When this principle is applied to 
the problems of arranging shifts, days 
off work out as follows: 

1. 6-hour shifts 

(a) 30-hour week—two days 
off per week, making a 30-hour week 
each week. Schedule repeats after 
14 weeks. Five jobs required. 

(b) 35-hour week—in the course of 6 weeks, one 
day off for 5 weeks and two days off for 1 week, thus 
averaging a 35-hour week for the period. Schedule 
repeats after 24 weeks. Five jobs required. 

(c) 36-hour week—one day off per week making 
a total of 36 hours each week. Schedule repeats after 
14 weeks. Three jobs required. 

2. 8-hour shifts 

(a) 32-hour week—three days off per week, 
making 32 hours each week. Schedule repeats after 
7 weeks. Four jobs required. 

(b) 36-hour week—alternately two and three 
days off per week, averaging 36 hours per week. Sched- 
ule repeats after 42 weeks. Three jobs required. 

(c) 40-hour week—two days off per week, mak- 
ing 40 hours each week. Schedule repeats after 7 
weeks. Five jobs required. 

(d) 42-hour week—in 4 weeks, two days off per 
week for 3 weeks and one day off the fourth week, 
thus averaging a 42-hour week for the period. Schedule 
repeats at the end of 4 weeks. One job required. 





dicate the upper or lewer job he is to cover. 





36-HOUR WEEK—SHIFT SCHEDULE—6-HOUR SHIFTS 
Schedule repeated after fourteen weeks—only first seven weeks shown 


Wk. End. 11/3  Wk.End.11/10 Wk.End.11/17 Wk.End.11/24. Wk.End.12/1 | Wk.End.12/8 Wk. End. 12/15 
Operator SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS SMTWTFS' SMTWTFS 
Smith... .... x111111 1x22222 22x3333 333x444 #%44444x11 11111x2 222222 
Brown....... | y5 Noy 1222222 22x3333 3332444 4444x11 T1111x2 222222x 21333333 
Robinson.... (°° 22x3333 333x444 4444x11 11111x2 222222x x333333 3x44444 
Jones. ...... 333x444 4444x11 11111x2 222222x x333333 3x44444 %44x1111 
eeee eeee @e@ee@ GEG8@ € eee @e@ ee eee e 
Breaker................ 4444x11 11111x2 222222x «333333 3x44444 %444x1111 111x222 
ee e & ee ee ee & & : ee 
i Ne a L1111x2 222222x .«333333 3x44444 %44x1111 111x222 2222x33 
seseseseses | JobNo.g 222222x «333333 3244444 44x1111 111x222 2222233 3333324 
OES — x333333 3x44444 44x1111 111x222 2222x33 33333x4 444444 
3x44444 44x1111 111x222 2222x33 33333x4 %444444x =+«111111 
ee ee ee ee &¢€ € Ee o e 
Breaker................ 44x1111 111x222 2222x33 33333x4 444444x +«111111 =1x22222 
eeee s eee ee e¢€ eee ba eeee@ eeee@ eee0e@ 
ee 111x222 2222x33 33333x4 444444x +.111111 1x22222 =22x3333 
vcsesesess | JghNo.g 2222233 33333x4 444444x xTLLT11 1222222 22%3333 333x444 
AG: — 33333x4 444444x x111111 %1x22222 22x3333 333x444 4444x11 
444444x x111111 1x22222 22x3333 333x444 %44444x11 11111x2 
Legend: x—day off. 1—Ist Shift—12 p.m. to 6 a.m. 


e@—dots over and under the Shift Breaker’s “days on” in- 


2—2nd ” — 6a.m.” 12noon 
3—3rd ” —12 noon” 6 p.m. 
4—4th ” — 6p.m.” 12 p.m. 











+ FACTORY MANAGEMENT and MAINTENANCE 











Help Yourself 
to the Jobs | 


that are Profitable 


the metal-working trades for many years. These 

standards were generally determined by taking 
time studies of each operation and recording the 
standard times for future use every time the opera- 
tion was repeated on subsequent lots. In the print- 
ing industry, however, practically every order is dif- 
ferent. Even identical re-orders may be run under 
different conditions, due to the set-up of equipment. 
If production standards for the printing trades were 
made similar to those used by the metal trades, a time- 
study would be required for each workman. Some other 
method of determining printing standards is therefore 
necessary. 

The metal trades are also finding that the method of 
taking time studies for each operation is too costly and 
are devising means of reducing the number of studies 
required. From the large number of time studies already 
available on classes of similar work, they are deriving 
formulas, making it possible to calculate the standards 
for all operations which come within the classes. (See 
“Don’t Take That Job Unless You Know Its Cost,” 
May, June, 1934; “Labor Costs in Advance by Formula, 
Sept., 1934; see also “What! Incentives in the Print 
Shop?” Factory & Industrial Management, Sept., 1931.) 

Like the printing trades, the furniture trades are han- 
dicapped through lack of uniformity of product. Al- 
though the operations correspond to those in the metal 
trades, the constant change of styles makes a standard 
for an operation obsolete as soon as a lot is finished, for 
it is practically never duplicated. 

Experience in the metal-working, furniture, and print- 


Pere meta-wori standards have been in use in 
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ie Photograph by courtesy of 
Philmac Typographers, New York 





Production standards show them up quickly. 
And if standards can be set in a print shop, 
where every job is new, so can they in that 
jobbing business of yours—which you have 
always thought was so different 


R. J. Rahn 


Industrial Engineer, Dayton 


ing industries indicates that there is one fundamentally 
correct way of establishing production standards in all 
industries. That way is to make a detailed time study of 
each kind of equipment, to break down these studies into 
the detailed elements of work which can be done on the 
equipment, to establish standards for each element 
through its complete range of variation, and to devise 
a quick method of grouping the elements and their 
standards into any kind of operation that may be per- 
formed on the equipment. 

From a study of all the detailed elements of opera- 
tions through the entire range of. variations, great sav- 
ings may be made. Two pieces of supposedly identical 
equipment may show variations in production time, due 
to almost minute differences. Study of the detailed 
records will bring these to light. This will make pos- 
sible the consolidation of all improvements. 

For instance, two printing presses were supposed to 
be identical. Time studies taken on similar work showed 
that both presses produced the work in approximately 
the same over-all time. However, a breakdown of the 
studies and a comparison of the various elements showed 
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Figure 1. By recording the times for each element it 
is possible to establish time values covering the entire 
range of variation that may be produced on the class 
of equipment. For better readability the reference 
numbers beside plotted points are here omitted 


that the first press required more time to make ready. 
It also showed that the time required to register the 
various units was less on the first press. This saving 
practically offset the loss on make-ready. 

Investigation showed that the first press had a defec- 
tive impression cylinder, which was corrected. It also 
showed that the pressman had 
placed a crude but effective 
gadget on his press which 
facilitated registering. This 
device was perfected and 


faces of one family of type. Then the jobs assigned to 
each compositor were those that could be set from the 
type faces in his bank. Thus time spent by compositors 
walking from bank to bank and periodic congestion at 
certain banks were entirely eliminated. 

In making the equipment time studies, the engineer 
must always keep in mind that each study is being made 
to determine the fundamental law of variation of each 
element of the class of equipment being studied. The 
studies are taken with a stopwatch and are in the nature 
of continuous notes and readings of elapsed time. They 
cannot be made by the usual method of setting up a 
cycle of elements and then taking a number of time read- 
ings from which to determine the selected times, because 
the repetition of cycles as found in repetitive operations 
is lacking. 


To Determine the Fundamental Law of Variation 


Studies should be made of the various kinds of work 
done on a class of equipment. They may not cover the 
entire range of work possible, but should cover all the 
work being done in the plant being studied. It is not 
necessary to get a time study of every detailed variation 
of the work; in fact such detailed studies would only be 
a waste of time. It is highly desirable and almost a 
necessity to get studies of the extreme cases in any va- 
riable, so that the fundamental law of variation may be 
determined. Then it is desirable to get a number of 
studies of the operations within the ranges where most 
of the work is being done. This will’ promote greater 
accuracy in the final standards and will also bring cases 
to light where improvements should be made. 

Notes should be made of all the minute details of the 
work while the studies are being taken, even though at 
the time they may appear to be insignificant. These de- 
tails often point the way to a discovery of the law of 
variation and are a great help in finding where improve- 
ments and savings are possible. Furthermore, special 
orders may be received in the future, on which estimates 
may be made from these detailed data. It is easy to 

(Continued on advertising page 42) 


Table I. Production Standards for Hand Composition 
Standard Times for Setting Words of Type 


No. 9 Time No.of Time No.of Time No.of Time No.of Time 
placed on the second a nt 4 in Min. Words in Min. Words in Min. Words in Min. Words in Min. 
Thus the equipment studies Mii cakbais Me ‘Bhes cated We Pisseis: eee a eee 10.66 
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of type. The first law of com- Standard Times for Setting Lines of Type 
position is that only one fam- No.of Time No.of Time No.of Time No.of Time No.of Time 
ily of type should be used in a Lines in Min. Lines in Min. Lines in Min. Lines in Min. Lines in Min. 
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You want to know 


and the editors will be glad totell you . . .. . 


more about the things mentioned on this page 


® NOT EVEN Jimmy Valentine could 
open the newest tamper-proof, rein- 
forced-edge package without destroying 
it beyond further usefulness. Baffles 
chiseler and bootlegger. 


® DISCUSSION of the economic fac- 
tors in the selection and replacement of 
manufacturing equipment, is the sub- 
ject of a bulletin to be had for the 
asking. 


®PRESS THE PLUNGER and the 
four fingers of a handy holding tool 
open to grasp the object. Great for hold- 
ing, inserting, removing, picking up such 
things as screws, washers, nuts, bolts. 


¢ TIMELY, in view of impending legis- 
lation, is a new pamphlet that gives a 
compact and comprehensive statement of 
the facts of social insurance, analyzes 
the British, German, Wisconsin, and 
Ohio plans. 


® REVOLUTIONARY is what the 
manufacturers of a new flexible insula- 
tion are saying of it. Permits thinner 
but superior walls, so finished conductors 
are lighter in weight, smaller in bulk. 


® ALL ABOUT industrial group in- 
surance—life, accident and health, an- 
nuities and pensions, accidental death 
and dismemberment. New 46-page book- 
let describes history, growth and present 
status, recent development in policies. 


® PIE TAPE, if you make pies, is in- 
tended to keep the juice from running 
out. 


® PLANTS that need inexpensive in- 
tercommunication will go for a new low- 
priced line of small telephone systems. 
Offered in wall and desk types. 


® NO NAILS, no bolts, no screws are 
needed with a new line of malleable iron 
joints. For quick erection of stronger 
scaffolds, work benches, assembly 
tables. 


® PRIMARILY for putterers, a new 
“workshop” has many industrial uses. 
It saws, turns, sands, drills, grinds, etc. 
Individually driven. Needs only 18 by 
38 inches of floor space. 


®*BOTTLE CAP, recently patented, 


throws spoon, cup, or dropper for a 
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loss, measures the dose in drops. Won't 
work unless you shake the bottle first. 


© STITCHING WIRE, rust-resisting, 
for fiber boxes meets the requirements 
of manufacturers of soap, lard, butter, 
other acidiferous products. 


®IF YOU’RE BOTHERED by frits. 
one university has a fellowship devoted 
to the investigation of problems in 
enamel technology. The expert services 
of the incumbents are extended free to 
companies that wish technical assistance. 





Rubber sandwiches are grand, if not 
to eat, at least to eat “off,” and pro- 
vide something for the product de- 
signer to chew on. Made of layers of 
soft rubber sandwiched between lami- 
nated plastic sheets, recommended for 
table tops, for vibration-absorbing mo- 
tor mountings, lots of other things 





© TATTELITE—so they call a new 
safety neon potential fuse and tester— 
glows when near a live wire. 


© THOSE high-intensity mercury vapor 
lamps, in combination with ordinary in- 
candescent lamps for color correction. 
are now being used in a street lighting 
installation. Result, half again as many 
lumens (units of light) as you get from 
regular lamps. 





® HARDER than the hardest of the 
abrasives you know, and almost as hard 
as the diamond, is boron carbide. Made, 
believe it or no, of cork and boric acid. 
Applications—cutting and lapping ce- 
mented tungsten carbides; sand blast 
nozzles; wire drawing; extruding dies; 
wear-resistant bearings. 


© TRANSPARENT wrapping material, 
just making its first bow, is derived, not 
from cellulose, but synthetically from 
rubber. Retains moisture-proofness 
when wrinkled or creased. 


® HAVE YOU SEEN the new portable 
duplicator? An important accessory to 
your regular duplicating equipment. 


® RESISTANCE values and associated 
data may now be determined without 
mathematics or headaches by means of 
self-calculating charts offered gratis by 
a concern that manufactures resistors. 


® CANNEL COAL and stoker nut are 
now offered in 50-lb. corrugated fiber 
boxes. “Blue coal” is being packaged 
in paper bags. 


© FOR SEVERE SERVICE in plating 
solutions, barrels made of one of the 


. phenolic resins outlive barrels of wood, 


rubber, or asbestos. 


® BRITISH MACHINE processes 
rayon at a higher speed with consequent 
economies in the cost of production. 


® PAPERBOARD baskets, complete 
with handle, have been adopted by some 
of the wineries for the heavy holiday 
trade. 


® ONE of this month’s best re-use con- 
tainers is an Early American hobnail 
tumbler in which a Chicago concern 
packs peanut butter. 


®NEW ENGLAND company bottles 
vinegar in decanters suitable for table 
use. 


® FOR AFTER-USE, a box with a 
two-compartment drawer. A custom 
molder stocks it for manufacturers who 
have to package wearing apparel, other 
things. 


® MANUFACTURERS of lubricating 
oil, a dry cleaning compound, an auto 
polish, head this month’s list of converts 
to molded caps. 


@ SELECTIVE 5-speed pushbutton con- 
trol for cranes and hoists looks good. 
Only one button. 


@ AN INDIRECT wall bracket lighting 
unit weighs only 14 lb. It’s aluminum. 


® LUBRICANTS, new viscous oil 
series, stay put; designed to meet ex- 
treme-pressure gear problems. 
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How’s Your Storage? 


For quick service to production, 


it merits a thorough layout job 


John E. Hyler 


Peoria, Ill. 











the movement of materials into and out of stor- 

age in the plant where their importance has prop- 
erly impressed itself upon the management. Each is a 
matter of degree, and the attainment of each in any 
worthwhile measure is dependent upon factors that vary 
as do individual factories. Nevertheless, there may be a 
standard method of attack in seeking such an attain- 
ment. 

Need for a proper consideration and analysis of 
available storage space is as self-evident as is the great 
value of quick access. Without it the most glaring in- 
consistencies may easily remain unrevealed from year 
to year. Simply checking up on all space throughout the 
plant that can be used for storage, or that is already 
being used, and noting it by dimension upon a rough 
plan of each floor, is one of the simplest and most effi- 
cient beginnings for such an analysis. Machines and 
equipment will be drawn in their respective locations ; 
floor space entirely devoted to storage, in heavy lines; 
overhead storage, in dotted lines. 

So far, so good. The allotment of this space is more 
involved. Some will be found more easily accessible for 
moving stock into and out of storage. Space units are 
therefore graded, the most accessible carrying the grade 
of “A” on the plans, and so on. Then, other things 
being equal, the item of stock with the largest turnover 
and involving the greatest amount of handling will be 
relegated to grade A space, and on down the list of 
materials kept in stock. 

General plant accessibility will not always be the factor 
upon which a storage point for a given item will be 
selected, because with certain kinds of stock that always 
enter into the production line at a given point the goal 
will be to make the stock accessible from that point, re- 


| “het rapidity, and smoothness will characterize 
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gardless of its relation to the balance of the plant. Care- 
ful recognition of this factor when allotting space for 
storage will often redeem the most out-of-the-way stor- 
age point and make it one of great value. 


The Adjacency Theory 


There is no better theory to begin with than that 
all material will be moved the shortest possible distance 
in getting it into storage, and the shortest possible dis- 
tance in getting it out of storage and into production. 
Other things being equal, the theory is always true. But 
other things are not always equal, and the shortest route 
may be the most awkward one—routing the stock 
through a busy aisle, for example, or across a busy 
production line. It is therefore essential both to re- 
member the adjacency angle and to avoid simply making 
it a hobby. 

One very important thing with regard to adjacency is 
largely overlooked. Wherever certain stock parts are 
used together to a great extent, such team mates should 
certainly be stored next door to one another. Many 
such parts are peculiar to the factory in which they are 
found, yet they belong together just as surely as do 
nuts and washers, or nails and cleats. 


Overhead Storage Accessibility 


Overhead hoppers fitted with manually operated trips 
by means of which definite amounts of material may be 
released into gravity slides, batch mixers, or onto con- 
veyors are one variation of the accessibility idea. Such 
hoppers may easily be filled with portable belt or bucket 
elevators, if small parts or dry materials are being han- 
dled; if liquids, they may be filled by pump or by the 
compressed-air-displacement system. 

Lineal materials stored overhead must usually be stored 
and withdrawn manually. Where a bank of storage racks 
is located overhead, and is of considerable length, a per- 
manent runway along the front of the racks is a good 
investment. In a lumber shed lately noted, where con- 
siderable lumber was stored overhead in this manner, 
and a permanent runway installed, the layout was made 
still more efficient by placing permanent ladders about 
twenty feet apart, connected by angle irons to the floor 
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and runway. Various species, thicknesses, grades, and 
lengths of lumber stored above were clearly labeled in 
large print that could be read from the floor of the shed. 
The ladders made it possible to get right at any of the 
stored material with the least walking and climbing. 


Same Material in Various Sizes 


Many factories with custom work as their mainstay 
are careful to maintain a stock of various standard sizes 
of a given material, because they have no control over 
the sizes which may be demanded. An illustration is 
found in a plant that manufactures cabinets, wall panel- 
ing, and similar work. For economical panel .work, fir 
plywood has come into extensive use, both because of its 
satisfactory service and its low price per square foot. In 
this factory these panels are manufactured from com- 
mercial stock, made up three-ply and 4 inch thick. They 
are stored along one wall on the floor, each pile being 
covered with a piece of heavy cardboard to keep the stock 
clean. Panels are carried in stock in widths of 48 inches 
and on down to 24, often in increments of only 2 inches. 
Lengths vary from 5 to 10 feet in increments of a foot. 
It is therefore possible to select panels that will cut well 
for any size required. 

The stock must be carefully arranged, however, or all 
the advantage of having it will be lost in taking excess 
time to find the size wanted. Panels must be arranged 
consecutively and progressively either according to 
width or length; according to length is usually best, 
because there are but six standard lengths. Then, within 
the consecutive arrangement for lengths, the widths will 
also be arranged consecutively. Stock can be put away 
in and withdrawn from a storage so ordered in the mini- 
mum of time. 


Other Identification Aspects 


Quick storing or quick withdrawal is impossible wher- 
ever quick identification facilities are lacking and a wan- 
dering method of search is tolerated. Where small parts 
are stored in drawers or bins, an aid to quick identifica- 
tion is the attaching of one of the parts to the front of 
the drawer or bin. Where there is a large bank of 
drawers, however, adjacency of natural team mates and 
consecutive arrangement of parts in varying sizes but 
otherwise alike must be adhered to rigidly. 

Closed rack spaces are sometimes necessary, for in- 
stance in storing lineal material such as wood moldings 
in furniture and millwork factories. Those who have to 
do with such moldings will recognize them at once by a 
glance at a cross-section; hence on the door of a mold- 
ing rack, a cross-section about a half-inch thick, sawed 
from the stock and tacked to the door, will reveal what is 
within. Another method is to paint a cross-section on 
the door front. 

Where lineal materials of any nature are stored in 
racks in random lengths, it is often desired to withdraw 
from the rack a certain length that will cut well for 
the order in hand. Much time can be lost drawing piece 
after piece from the rack in search of a given length, and 
then having to put it back. When such material is being 
stored, its length can be indicated by a crayon mark on 
the end. For materials in random lengths in increments 
of two feet, as lumber and moldings run, a crayon mark 
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of different color may be used for each length. Thus, a 
yellow mark would mean 10 feet, a red one 12 feet, 
a green 14 feet, and so on. A schedule should be provided, 
stating the assigned values of the various colors. 

Approach such a rack for a 14-ft. piece, and if you 
find no piece with a green mark on it, you know at once 
that the 14-ft. material has been exhausted, and that 
you will have to select the next best choice. Otherwise 
you might haul out everything in the rack and put it 
back before you were convinced. 


Special Handling Aspects 


Some things stored are hard to handle. Heavy and 
bulky parts call definitely for mechanical aid, and there 
is no point gained in ignoring the excellent equipment 
now on the market. The traveling crane is the logical 
answer in storing many heavy parts and in putting them 
into production. A series of rollers mounted in the floor 
allows relatively easy handling of heavy parts into and 
out of storage. Sometimes skid storage and electric or 
hand lift trucks will be the most efficient. 


When It’s to Get Hold of Things 


Some smaller parts are hard to get hold of with the 
fingers—in one case a small magnet was found to be a 
splendid means of lifting small nails and tacks from 
boxes and kegs. In another plant, parts stored in drawers 
were hard to get hold of with the fingers, being flat, 
dial-type stampings. Such pieces lie so flat and tight 
against the drawer bottom that they seem to stick there, 
but the difficulty was overcome by using a grooved 
drawer bottom. 

Size of storage space allotted to any given item is of 
importance. The ideal size is just large enough to accom- 
modate the maximum amount of the item that should be 
kept on hand. Buying more is wasteful for two rea- 
sons. First, it destroys the prospect of a reasonably 
rapid turnover; second, it involves added handling be- 
cause a part of the purchase must almost always be 
stored somewhere as an overstock, and later moved and 
re-stored in its proper location. The allotment of a 
space just the right size furnishes an automatic safe- 
guard against buying too heavily, since one can see at 
a glance about how much additional stock any given stor- 
age space will accommodate at a given time. 


Return of Leftovers 


On many kinds of stock, especially where parts are 
cut out of raw material, it is necessary to take from stock 
a little more than is required. A fule should therefore 
be in force that will compel workmen to return leftover 
parts and material immediately. This practice will keep 
all scrap worked up as closely as possible at all times, 
and make for a cleaner shop as well. 

Finally, a periodic check-up on methods of storing 
and withdrawing stock is in order.’ There is materials 
handling equipment on the market today that was not 
available a year ago. There have been changes in your 
plant during the past year, and the stock method you 
thought was perfect a year ago may now leave some- 
thing to be desired. If production is to be served quickly, 
a thorough layout job is clearly indicated. 
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Don't Say “No” 


to Candy 


without reading this study. It ought to 
convince you that management has 
nothing to lose, much to gain, from 
permitting the automatic vending of 
candy in working hours 


Birney F. Miller 


Industrial Engineer, Larchmont, N. Y. 


during working hours? Not a new question. Nor 

is it one that gets much serious consideration from 
management. Too often the answer is an unconsidered 
“No.” It is so easy to disregard the facts. Yet fore- 
men know, even if works managers do not, that men 
who want candy will get it in spite of restrictions. 

Of course, employees who violate rules can be fired, 
but even this threat will not prevent candy bootlegging 
and its attendant evils. Also, the resentment aroused 
by a strict anti-candy policy may offset any doubtful 
advantages. 


G iin we permit the sale of candy to employees 


Without Lost Time 


Management usually opposes sale and consumption 
of candy in working hours for fear of lost time, or may 
permit candy in, rest and lunch periods but oppose its 
sale through machines located in the plant. Yet the 
machine sale offers the best method of serving all em- 
ployees adequately without time lost going to restaurants 
or other central points where candy is sold. The em- 
ployee’s case is one of obtaining nourishment between 
meals, possibly to tide over an inadequate breakfast or 
a long shift. There is also the added advantage, in 
large plants, of providing income for welfare and ath- 
letic activities. 

The experience of numerous plants which permit 
automatic candy vending under proper conditions proves 
that the privilege is not abused nor is management sub- 
jected to added expense and bother. 

One such installation is at the General Electric Com- 
pany at Schenectady. After long consideration between 
management and the employees’ council, consent was 
granted in the fall of 1930, following observance of a 
successful installation in the works of a large New Eng- 
land machine-tool manufacturer and subsequent investi- 
gation into the workings of the plan. Under this plan 
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the Employees’ Mutual Benefit Association receives 75 
per cent of the returns and the Athletic Association 25 
per cent, while the company is relieved of all responsi- 
bility and care of the machines. 

Machines are located throughout shops and offices, 
in corridors, near drinking fountains, and at other con- 
venient places. Candy bootlegging, which went on in 
spite of regulations and periodic clean-ups, has been 
eliminated. Working time has been saved. 

Similar benefits to management and to employee funds 
have worked out in other plants. At the machine-tool 
plant mentioned, vending machines were installed in 1928 
by the Employees’ Relief Association. Candy profits 
in the first two years built a reserve which has been an 
important factor in bringing the Association through 
the past few years with a surplus. 


An End to Bootlegging 


A large Springfield, Mass., plant has an athletic 
association which derives its principal source of income 
from candy sales. Foremen had previously complained 
of workmen from other departments coming into their 
own in order to buy candy from bootleggers. Machines 
were installed after a poll among members of the asso- 
ciation showed a willingness to cooperate in their use. 

One Massachusetts firm accumulates machine sale 
profits for general charity work, particularly for an 
annual donation to the local community chest, thereby 
permitting the plant to get credit for 100 per cent co- 
operation without soliciting employees individually. At 
another establishment, in Connecticut, the baseball team 
is supported from machine proceeds, and a smaller 
Springfield plant carries on an athletic program includ- 
ing golf, baseball, horseshoes, and basket ball with the 
profits from two candy machines supplemented by smali 
dues from association members. 

Exact data are lacking on the benefit to the employer 

(Continued on advertising page 46) 
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Shipping Method Delivers Switchgear Ready to Install 


General Electric Company’s Switch- 
gear Division, Philadelphia, has adopted 
a new method of shipping that delivers 
switchgear panels ready for immediate 
use, thereby reducing installation costs. 

Skids and tnderframing are built 
first, then the switchboard is assembled 


on them as a base. When completed, 
the equipment is readily lifted by the 
top timber of the box. 

By this method, switchboard units 
can be shipped in sizes that are limited 
only by transportation facilities and the 
customer’s handling equipment. 





the con- 
sistency of the mix in a New York ice 
cream plant, leave nothing to the oper- 
ator’s judgment. 


Ammeters_ control 


Refrigerated display cases and 
the food products in them are tested by 
C. V. Hill & Company, Trenton, N. J., 
in a room that can be made hotter and 
damper than any atmosphere they will 
ever have to stand. 


When Scrap Shows a Profit 
T. J. Moore, Toledo 


Scrap must be conveyed economically 
in order to net a profit. Too much 
handling, shoveling, carting, trucking, 
and carrying often cost more than the 
waste can be sold for. Formerly, at our 
factory, scrap from the machine shop, 
milling, and punching departments was 
shoveled or thrown into boxes on trucks. 
Then it was hauled to a bin and dumped. 
From this bin it was removed by hand 
labor into freight cars, The excessive 
cost of handling ate up all the profit on 
the scrap. 

Now the boxes of scrap are picked up 
by a traveling crane, carried to a chute 
in the second story and dumped auto- 
matically into an iron-lined bunker just 
outside. The floor of this bunker is 
built on a steep incline, the outer and 
lower part of which is just above the top 
of the car as it stands on the siding 
below. 

When a carload has accumulated in 
the bunker, the outside boards are un- 
bolted and the scrap slides into the car. 
Crane and bunker have made it pos- 
sible for two men to accomplish in a 
couple of hours what it used to take two 
men four days to do. 





A Cincinnati concern runs a 
short conveyor section into freight 
cars, does away with hand trucking, 
cuts unloading time. 

A photo-electric color matcher 
is used at the Mansfield Works of 
Westinghouse Electric & Manufactur- 
ing Company to choose refrigerator 
panels. It works fast, has made no 
errors in six months of operation. 

To plate small parts with 
cadmium, and at the same time avoid 
interruptions to the flow of production, 
the Cleveland Motor Company, Cleve- 
land, uses a portable plating outfit. 
Mounted on skids, it is moved in and 
out of the manufacturing line as needed. 

Do forced-draft fans in your 
boiler room take air from floor level? 
Air above the boiler setting may be 50 
degrees warmer. Piped to the fan, this 
preheated air will give you better com- 
bustion, reduce stack losses. 
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Designed by an electrical manufacturer 
to approximate in 30 minutes the 
handling and shipping shocks that 
small inductance coils will receive 
from the time they leave the factory 
until they are installed on the job, the 
“pre-handling” gadget illustrated is 


made' up of a 1/3-hp. reduction geared 
motor, a simple cam, a springy hard- 
wood plank, and a metal holder. As 
the cam revolves, the end of the board 
is smoothly lifted on the circular por- 
tion, then drops violently as the flat is 
reached 
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Plug In, Plug Out 


With this flexible distribution system, connecting a 
machine merely entails plugging tnto the branch feeder 


about an important electrical problem in the grind- 

ing and finishing department of Thompson Prod- 
ucts, Inc., Cleveland. The general layout did not change, 
but certain machines were shifted in the production line 
when various types of valves were being made. 

The department is located on the ground floor and 
covers an area of about 26,500 square feet. Near it is 
one of the transformer vaults in which the incoming 
power is reduced from 11,000 to 440 volts. A 440-volt 
distribution switchboard, made up of air circuit breakers, 
is built into this vault. The machines in the department 
are about equally divided between lineshaft and indi- 
vidual drives. All motors are of the squirrel-cage induc- 
tion type, 440 volts, 60 cycles, three-phase. Sizes range 
from 4 to 30 horsepower on the individual drives and 
from 15 to 40 horsepower for the lineshaft drives. 


NREQUENT changes in machine layout brought 
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Power was formerly distributed by main feeders from 
the 440-volt distribution switchboard to a department 
power panel made up of fused knife switches. From 
the panel branch feeders were carried along the roof 
trusses over the machines to be served. Taps in these 
branch feeders were brought down to individual discon- 
nect switches. Magnetic starters with thermal or mag- 
netic overload protection are used on practically all 
machines. Disconnect switches were provided ahead of 
the starters, and in some cases switch fuses were omitted. 

In several places more than one motor was supplied 
from a single tap, presenting the difficult problem of 
moving machines into or out of one of these production 
lines without interrupting electrical service to the others. 
At 440 volts it is not good practice to perform such an 
operation “hot,” especially if the tap is at the machine 
disconnect switch. The hazard is lessened if the ma- 
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Feeders, in their 
housing, are sup- 
ported by two mes- 
senger cables. This 
view shows the 
method of anchoring 
the messengers at 
one end of a branch 


t, 


chine tap can be 
cut at the branch 
feeder, but it has 
the disadvantage 
o f necessitating 
future replace- 
ment of the tap, 
or stopping all the 
other machines 
grouped on that 
tap during the 
change-over. 

The customary 
method, there- 
fore, was to kill 
the live branch 
feeder just long 
enough to dis- 
connect the tap 
at the machine 
disconnect switch, temporarily stopping all machines 
served from that feeder. When the new machine was 
in place the branch feeder circuit was again opened until 
the new machine disconnect switch could be connected. 
Disadvantages of this procedure were: (1) Production 
time had to be sacrificed to safety; (2) safety had to be 
sacrificed to maintain production; or (3) production 
and safety were maintained, but the electrical depart- 
ment had to work overtime. 


For the Present and the Future 


Where there is a constantly changing machine layout 
all machine connections come to be considered “tem- 
porary,” and the quality of the work falls off. This is a 
natural result and cannot be altogether ignored when 
considering a new distribution system. 

Another problem with the old distribution system was 
the installation of additional circuits as branch feeders 
became loaded beyond capacity. The solution involved 
consideration of several possible methods of distribution, 
and in the final decision not only present needs but pro- 
vision for expansion of the distribution system were 
considered. 

Three possible arrangements were studied: (1) Main 
feeders to be cable in conduit from 440-volt switchboard 
to power panels, each power panel to provide an indi- 
vidual circuit for each machine, circuits from panel to 
machine to be grouped in a wiring trough with remov- 
able cover; (2) main feeders to be busbar in a protective 
housing, individual circuits to be handled as in the first 
arrangement; (3) main feeders to be busbar in a pro- 
tective housing, with branch feeders to consist of busbar 
in a suitable housing having provision for a machine tap 
every 12 inches; branch feeders to be connected to main 
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feeders through fused dis- 
connects, with each machine 
tap permitting further con- 
nections and disconnections 
without killing any feeder 
or tap. 

In point of safety and 
electrical flexibility the three 
arrangements were essen- 
tially similar. The third 
proposal bore the lowest 
cost, and since it had the 
additional advantage of 
eliminating the possibility of 
a failure spreading from 
one circuit to another, it was 
selected. 

In planning the size of the 
branches the load in amperes 
was computed from _ the 
motor sizes of the individu- 
ally driven machines and by 
making an allowance for 
machines on __ lineshaft 
drives. A load factor of 70 
per cent was used. It is 
good practice and was well 4 
within the actual load on the : 
old system. In the interests of standardization, branch d 
feeders were all made of the same capacity, although 
initially some were to be more heavily loaded than others. 

Two main feeders were used because the 440-volt dis- 
tribution switchboard contained two spare circuit 
breakers of 600-amp. capacity each. Economy dictated E 
the use of these breakers. Paralleling the feeders by d 





Terminal block and box 
nection when a machine is 
“drop” is not of the required 
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provide a point for discon- 
moved to a place where the 
length 





connecting them at the cir- 
cuit breakers and at the far 
ends would make it difficult 
to calibrate and match the 
breakers accurately. 

_ The branch feeders con- 
sist of three copper buses 
mounted on insulating sup- 
ports and covered by an 
aluminum housing. In the 
bottom of the housing there 
are holes on 12-in. centers, 
through which electrical 
connections can be made by 
inserting contact plugs, just 
as portable tools are con- 
nected to a convenience out- 
let. However, no receptacles 
are included in the branch 
feeder. Contact points of 
the plug grip the busbar di- 
rectly. Fuses can be in- 
serted in the body of the 
plug to protect each circuit. 
These plugs can be in- 
serted or removed with- 
out danger from a live 
branch feeder. 

The matter of supporting the distribution buses pre- 
sented certain difficulties. The roof is of saw-tooth 
design, with a distance of about 12 feet from the peak 
to the bottom of each truss. No very satisfactory sup- 
port could be arranged with a hanger of that length. 
Another unfavorable condition was the presence of line- 
shafting and belting in certain areas. A double-messen- 
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Branch feeders are 
connected to main 
circuits through fused 
disconnect switches 


ger support was 
therefore used. It 
is highly satisfac- 
tory and _ gives 
sufficient strength 
and rigidity to 
support several 
hundred pounds 
at the center of a 
20-ft. span of 
branch feeder 
without causing 
permanent sag. 

Serious consid- 
eration was given 
to future expan- 
sion, either as an 
increase in the 
area of the de- 
partment or an 
increase in the load in the existing area. Provision was 
made for both possibilities. Size of the main buses was 
stepped down as the distance from the switchboard in- 
creases, making for economy now, but not limiting ex- 
pansion. If it becomes necessary to increase the area of 
the department, the present main feeder buses inside the 
housings can be replaced by larger buses, and those that 
are removed used to extend the system. The salvage 
value of the existing buses is about 100 per cent, so the 
departmental distribution system can be enlarged quickly 
and at nominal cost. 

If the load in any part of the present area increases, 
it can be handled by tying together the ends of the 
present branch feeders. Although this will not increase 
the carrying capacity of any branch feeder, a gridiron 
or loop distribution system is formed which improves 
the diversity factor and thereby permits greater loading. 


Warning and Protection 


An interesting feature is the use of fused disconnect 
switches between the main and branch feeders. Although 
not necessary from the operating standpoint, inasmuch 
as each machine is individually fused and the possibility 
of a short circuit in a branch feeder is rather remote, 
the fused disconnects do provide main feeder protection 
against that remote possibility. Also, the fuses will serve 
to give warning that the feeder is becoming overloaded 
and that it may be necessary to start the gridiron dis- 
tribution scheme. Such a warning feature is very val- 
uable in an industrial plant. 

At the same time the fused switches provide a safe 
and simple means of disconnecting a branch feeder from 
a main in order to connect the ends of branch feeders to 


form the gridiron. 
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Motor Record Cards 
for the Repair Shop 





Acid Plant 
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J. H. Sauve 


Temiscaming, P.Q., Canada 


illustrated is strictly a working tool 

that was developed for the use and 
convenience of the men in our shops. It 
cost us practically nothing, since we used 
an old set of time-card racks and obsolete 
time cards. 

In the first division at the top of each rack 
there are two cards—the department indi- 
cator card and the first motor record card. 
The department card, A, is longer than the 
motor record card, B, and carries the name 
of the department, with the number of every | 
motor drive in that department. Drives are 
numbered, and the cards are placed, in the 
same order as the flow of production. The 
fifth, tenth, fifteenth, and so on divisions of 
the rack contain numbered index cards in 
addition to the motor record cards. 

One rack may contain the cards of more 
than one department, or one department may 
cover more than one rack. 

To find the motor used on a certain drive 
the department indicator card is pulled out 
and the number of the drive is found. This 
number shows the number of the card that 
carries the information needed. The num- 
ber index makes for ease in finding motor 
cards when there are many motors in one 
department. In some of our departments 
between 90 and 100 motors are operated. 

It will be seen that the motor card con- 
tains just the data that are needed by the 
shop men, and is not complicated with use- 
less information. The history of the motor 
is entered on the back of the card. 

In case of burnouts or changes in the 
location of motors, the cards are changed 
in the racks by one man only, in order to 
minimize the chance of error. The man 
who connects a motor is responsible for fill- 
ing out a slip that shows the mill number of 
the motor taken out and the number of the 
motor that replaces it. This slip is given to 
the man who changes the cards in the rack. 
After the cards have been changed the slip 
is filed. 

This system is very flexible and has been 
found to be more useful than any other 
scheme we have tried. 


it SYSTEM of motor record cards 
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Electrical Control 





Figure 1. One of the driv- 
ing points of a long over- 
head conveyor in a refriger- 
ator factory. Slipring motors 
are used, with pushbutton 
control 


Ralph G. Lockett 


Engineering Department, Cutler-Hammer, Inc. 
Milwaukee 


Makes No Mistakes 


Leaves nothing to the operator’s judgment, im- 


proves quality, increases production, lowers costs 


product—these are the usual objectives in the appli- 

cation of automatic control to manufacturing proc- 
esses. They are usually so interlinked that desirable 
results are shown under more than one of these heads. 

Increased production is usually associated with in- 
creased speed of the drive and/or synchronizing speeds 
and eliminating lost motion between processes. 

Lowered costs are usually associated with the elimi- 
nation of manual operations and the adoption of more 
efficient power units. 

Improvement in product is usually associated with the 
greater uniformity resulting from better control of 
methods and processes. 

From these standpoints some of the more specialized 
applications of motors and control may be of interest. 
Many installations serve primarily to move products 
either from one process to another or simultaneously 
with manufacturing processes. A common example of 
continuous movement of the product is an automobile 


| == production, lowered cost, improved 
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production line, which requires either no speed control 
or only a small range. 

When the sections become too long to be driven from 
one point, the question of division of load among motors 
and synchronizing is introduced. A portion of such a 
conveyor in a refrigerator factory is shown in Figure 1. 
Standard starters are used—one for each of the slipring 
driving motors. Regulators of the faceplate type control 
the motor speed, in conjunction with limit switches that 
measure the relative driving efforts of adjacent motors. 


Testing a Moving Product 


Motors used are of standard design, but are operated 
at reduced speed to give a drooping speed characteristic. 
Installed at widely separated points, they divide the load 
automatically and stay in step. 

Considerable ingenuity has been applied in the testing 
of a moving product. It is not uncommon to perform at 
least a preliminary test while the product is in motion. 
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Electric motors, for example, can be given a heat run 
on a slow-moving conveyor by providing the necessary 
sliding contacts. 

One manufacturer assembles small motors on a con- 
veyor and gives them a preliminary test on it, utilizing 
the heat in the frame, which has just come from the 
japanning conveyor, to build up the initial temperature. 
This procedure is possible because 
of the close synchronizing of the 
conveyors. 

Sometimes it is desirable to move 
the machine to the work, as where 
a machine that performs a glass pol- 
ishing operation is traversed over 
the work. The glass is also moved 
at a slower rate, in order to move 
it out of the machine when finished. 

The polisher heads are mounted 
in groups on independent machine 
sections and driven by d.c. motors, 
fed by trolley wires. Controls for 
the individual motor drives are 
mounted on the polisher section and 
move with it. A unique feature of 
the control cabinets is a large glass 
window in the door. All parts can 
readily be inspected without opening 
the cabinet. 

The conveyor motion is obtained 
from a double-motor “pusher’’ drive 
handled by the controller shown in 
Figure 2. This cabinet also has 








A duplicate machine was fitted with a motor-driven 
timer controlling magnetic clutches, a magnetic brake, and 
solenoid-operated valves. A measuring device was 
worked out to control the amount of material pulled 
into the machine in one cycle. A test run under normal 
operating conditions showed that an increase of 15 per 
cent in production was possible on the automatically 
controlled machine. 

The requirement for automatic 
control on manufacturing processes 
sometimes leads to the design of su- 
pervisory or program devices that 
follow through complicated cycles 
without attention. 





Just Push the Button 


In one instance, the operation con- 
sists of wrapping a textile product 
that requires a number of supple- 
mentary operations. The control 
keeps track of the amount of mate- 
rial and follows the operating for- 
mula, which is flexible and can be 
altered by the operator. Automatic 
functions include emptying the ma- 
chine at the end of one complete 
cycle and resetting all electrical 
equipment to the starting point. 

The machine can be operated with- 
out counting material during set-up 
work. If partially filled with unus- 








a large plate-glass window. Speed 
controlled is obtained through a 
motor-operated field rheostat con- 
trolled from a two-button push- 
button station. 

Before the glass is polished it re- 
ceives a grinding operation on the same conveyor. Here 
constant speed is satisfactory, so a.c. squirrel-cage motors 
and across-the-line starters of standard design are used. 
These starters are mounted on the grinder sections. 

With a continuous process of this type, continuity of 
service is of the utmost importance. Every effort is made 
to prevent an unexpected shutdown and provision is 
made for quickly changing controls. In the event of 
trouble the panel can be lifted out of its case and a spare 
panel substituted, the time required for this operation 
being minimized by the construction employed. 

Installations such as this permit production processes 
that would not be possible with hand control. 


Figure 2. 


A 15 Per Cent Increase in Production 


Another interesting contrast between manual and auto- 
matic control was provided by two felting machines, 
operating side by side. On one machine the operator 
moved a lever which controlled a clutch, pulling material 
into the machine. He estimated the length of travel 
required, threw out the clutch, operated a hydraulic 
valve by hand, then admitted steam and operated a second 
clutch. He allowed this clutch to remain engaged for a 
definite time by the clock, then reversed the two valves 


and operated the first clutch to pull finished material out. 
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Control panel for conveyor of 
glass polishing machine. 
permits visual inspection during operation, 
keeps dirt and meddlers out 





able material during the warming-up 
process, the counting mechanism can 
be electrically reset to the starting 
point without running through the 
unused part of the cycle. 

In controller application all types 
of motors have their uses. Where constant speed is sat- 
isfactory and the load can be foretold, squirrel-cage mo- 
tors are first choice because of their simplicity and ef- 
ficiency. Higher operating voltages can usually be adopted 
with a consequent saving in transmission, and for many 
applications the constant-speed characteristic of this type 
of motor is sufficient for synchronizing purposes. 

Where a.c. power only is available and more accurate 
synchronizing is necessary, use slipring motors. 

On large installations where accurate speed control is 
required over a considerable range, it is usually more 
economical to use direct current. 

When a motor-generator set is installed, the possibility 
of using the d.c. unit as a variable voltage generator 
should be considered. A suitable rheostat in the generator 
field makes it possible to apply any desired voltage to the 
machine power units. Hence, by gradually increasing the 
generator voltage, a smoothly increasing torque can be 
applied simultaneously to all sections of the machine. 

In a variable-voltage installation it is a simple matter 
to provide the generator field rheostat with a pilot motor 
drive which will make possible a number of automatic 
functions such as remote speed control, and smooth, 
graduated dynamic braking. By gradually moving the 
generator rheostat back to the zero-voltage position, the 
driven machine is brought smoothly to rest. 


The glass door 
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To Help You Select 
Insulated Wire and Cable 


R. B. McKznley 


Engineer, Wire and Cable Section 
General Electric Company 
Bridgeport, Conn. 


insulated wire and cable commonly used in indus- 
try were given in an October article. Other 
widely used types will be considered here. 


Rubber-Insulated Motor Lead Cable—There are two 
constructions for this type of cable. Each has an extra- 
flexible stranded conductor wrapped, before the rubber 
insulation is applied, with a separator that facilitates 
stripping the rubber for connections. The braided type 
has three weatherproofed braids over the rubber insula- 
tion. The all-rubber type has an open wind or braid of 
twine applied over the insulation, followed by a tough 
rubber sheath. 

These cables are recommended for brushholder leads 
on motors and generators and for other applications re- 
quiring a large-size, extra-flexible conductor. The rub- 
ber-jacketed type is superior to the braided cable because 
of its high resistance to abrasion and water absorption. 


LD isis of construction of some of the types of 


For Very High Temperatures 


None of the cables described thus far is suitable where 
the ambient temperature is excessive. In such cases 
slow-burning or asbestos-insulated wire should be used. 
Asbestos, an inorganic material, has extremely good 
aging and heat-resisting qualities. When used for insu- 
lating wire, the asbestos is always saturated with flame- 
or moisture-resisting compounds to increase its strength 
and insulating qualities. Among the various types of 
asbestos-insulated wire and cable are: 


Station Cable—Over the stranded copper conductor, 
layers of felted asbestos, varnished cloth, and asbestos 
are applied in the order given. The over-all finish is an 
asbestos braid saturated with an insulating compound that 
will resist moisture and not convey fire or support com- 
bustion. 

This cable is recommended for open wiring or conduit 
work where unusually severe conditions exist. The insu- 
lation should resist oil, acids, corrosive vapors, and 
should not deteriorate under constant exposure to tem- 
peratures up to 250 degrees Fahrenheit. 

Apparatus Cable—Construction is similar to station 
cable, except that a more flexible conductor is required. 
It is recommended for wiring low-voltage apparatus in 
steel mills, foundries, boiler rooms, ashpits, cranes, and 
where severe conditions exist. The insulation should 
withstand the requirements outlined for station cable. 
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All-Asbestos Station or Apparatus Cable—Similar to 
the station and apparatus cables described above, except 
that the entire insulation is of asbestos, the wall of var- 
nished cloth being omitted. This cable cannot be built 
for as high voltage as the type containing the varnished 
cloth layer, but will withstand higher temperatures. The 
insulation will not deteriorate under temperatures up to 
400 degrees Fahrenheit. 


Switchboard Wire—There are three general construc- 
tions for switchboard wire. The first type is insulated 





FIGURE 1 
Station cable, 5,000-volt 
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FIGURE 2 
All-asbestos station cable, 600-volt 
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FIGURE 3 
Switchboard wire, 750-volt 
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FIGURE 3a 
All-asbestos switchboard wire, 600-volt 
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FIGURE 4 
Arc lamp cable 
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with a wall of felted asbestos and covered with a treated 
asbestos braid. The other two types have a layer of var- 
nished cloth followed by a layer of felted asbestos and 
a treated braid, which is asbestos in one case and cotton 
in the other. All three constructions usually call for 
solid copper and are single conductor. 

All-asbestos switchboard wire is recommended for 
wiring rheostats, control panels, switchboards, furnace 
and oven connections, and so on where the temperature 
may reach 400 degrees Fahrenheit. Because it is fire- 
proof, this wire is superior to slow-burning wire. The 
second type, asbestos braid over-all, is recommended for 
wiring rheostats and switchboards. The third construc- 
tion is used extensively for wiring switchboards and con- 
trol apparatus. 

Switchboard Hinge Wire—Made with an extra-flex- 
ible stranded copper conductor covered with felted 
asbestos, varnished cloth tape, felted asbestos, and a 
flame-resisting cotton braid in the order given. It is 
designed for use on swinging panel connections and 
general switchboard work where an extra-flexible con- 
ductor is necessary. Sealing of the varnished cloth be- 
tween the two walls of asbestos lessens the tendency for 
the cloth to dry out or become brittle. 


Motion Picture Machine or Arc Lamp Cable—The 
conductor is either flexible or extra-flexible, and may be 
copper, monel, or nickel. It is insulated with a wall of 
felted asbestos and covered with a treated asbestos braid. 
The braid should be tightly cemented to the inner insula- 
tion to prevent abrasion and facilitate stripping for con- 
nections. This type is recommended for the wiring of 
motion picture projectors, stage lighting, searchlights, 
floodlights, all types of electric controllers, and cranes. 


High-Voltage Power Circuits 


For high-voltage power circuits, varnished cloth or 
paper-insulated cables are recommended. Insulations of 
these types are applied in the form of tapes wound heli- 
cally around the conductor. Due to the possibility of 
moisture getting between adjacent layers of tape and 
reducing the dielectric strength, these cables are usually 
finished with a lead sheath. 

Varnished-Cambric Apparatus Leads — Varnished- 
cloth-insulated cable is used extensively for incoming 
lines to transformers; as an apparatus cable for making 
connections to motors, generators, and oil circuit 
breakers; and for brush-holder leads. Such leads are 
likely to come in contact with lubricating or trans- 
former oils, which would cause rapid deterioration of 
rubber-insulated cable. 

These cables are made up of a flexible or extra-flex- 
ible tinned-copper conductor covered with the required 
thickness of varnished cloth and an over-all treated braid. 
The braid may be treated with weatherproofing com- 
pound if intended for external use; with varnish if it 
is likely to come in contact with lubricating oils; or it 
may be given a polished black finish if the cable is to 
be submerged in oils used in transformers, compensators, 
and oil switches. 

Different kinds of fixture wires and flexible cords 
available for industrial plant use and described here are 
covered by specifications of the National Board of Fire 
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Underwriters and should bear their label of approval. 
On the rubber-insulated, non-armored flexible cords the 
label consists of a band or bracelet wrapped around the 
cord at intervals of 5 feet, so that the purchaser can 
easily ascertain that he is getting an approved cord. 
With other types of flexible cords and fixture wires, the 
label is attached to the spool, coil, or reel on which the 
wire is shipped. 


Fixture Wires and Flexible Cords 


AF Fixture Wire—The stranded conductor is covered 
with asbestos insulation treated with a moisture- and 
flame-resisting compound. An over-all braid of cotton 
or art silk may be applied if improved appearance is 
desired. This wire is used for wiring lighting fixtures, 
being especially desirable if high temperatures are to be 
encountered. 


CF Fixture Wire—Comprises a stranded conductor 
insulated with a wall of cotton or other fibrous material 
and treated with compounds having fire-resisting and 
insulating qualities. The surface must present a hard, 
smooth finish. An outer braid of cotton or art silk may 
be used for decorative purposes. This wire may be used 
for applications similar to those for AF fixture wire. 


RF Fixture Wire—The conductor, if solid, must be 
tinned; if stranded, each strand must be tinned or have 
(Continued on advertising page 48) 





FIGURE 5 a 
Varnished-cambric-insulated cable, double-braid finish 
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FIGURE 6 
AF fixture wire 
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Type P reinforced portable cord 
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Type S$ three-conductor cord 
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Put Skids Under Costs 


Reginald Trautschold 


Consulting Engineer, Pompton Plains, N. J. 


cost less than $1,700 forms a 1-man handling 

system at the 74-acre plant of The Cleveland 
Tractor Company, distributes all incoming materials, 
handles the entire outbound product. The movement of 
supplies and product is accomplished, moreover, with a 
substantial saving and at less than half the old cost. 

The moderate outlay entailed for this transportation 
equipment held: fixed charges at a low point, and the 
avoidance of virtually all lifting has cut labor charges to 
a minimum. Just how influential are these considera- 
tions is indicated in the graphic record of net handling 
costs per ton since 1925. Figures for 1925 and 1926 
record handling costs before, later figures indicate costs 
since, the skidplate system was introduced. 

Uniformity in unit handling cost, once the system had 
become familiar, operating practice details standardized, 
and refinements in procedure developed, is the striking 
feature of this unique method of transporting materials. 
Net unit handling costs for 1929 and 1932, despite a 
wide variation in tonnage moved, were substantially the 
same. In other words, it cost no more per ton to handle 
slightly over 6,000 tons in 1932 than it did in 1929 to 
move between 10,000 and 11,000 tons. 

This highly desirable experience is due to the moderate 
and substantially constant fixed-charge burden imposed, 
a matter of $503 to $510 per annum, to the initial invest- 
ment of less than $1,700, and to the fact that the equally 
low and constant operating expenses, 75 cents per ton, 


A SKIDPLATE that cost $6 hauled by a tractor that 
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are contracted only during periods of actual handling 
service. The tractor is gasoline propelled, rated 20- 
horsepower. The skidplate carrier consists simply of a 
#s-in. steel plate, 36 by 96 inches, with a slightly curved 
front edge and hardened steel runner strips. The carrier 
platform is only an inch from the ground. 

Virtually no lifting is required. With an ordinary 
barrel truck, carried as a regular adjunct to the skid- 
plate unit, the tractor operator can handle barrels weigh- 
ing up to 1,000 pounds without assistance, at the same 
time avoiding delays in locating trucks at the various 
delivery points or in making use of hoisting equipment. 
Skidplate loads up to 6,000 pounds have proved entirely 
practical on outside platforms, ramps, and driveways, as 
well as within buildings. By nosing and backing, the 
bumper-equipped tractor, which can turn around in a 
box car, can load such a car with five 11,000-Ib. crates 
in 45 minutes by the clock. 
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(1) Keeping tabs on the 
shrinking coal pile is per- 
haps the most elementary 
way of getting the most for 
your power dollar. Two 
variable speed transmission 
units enable the operator of 
this medium-sized _ boiler 
room to regulate the speed 
of his stokers to conform 
with the ups and downs 
of production steam de- 
mands, not to mention the 
well-known vagaries of the 
weather 











(2) On paper-making machines it’s speeds 
that count. Not only are any number of 
variations desirable, but exact control 
must at all times be exercised. In the 
Rhinelander Paper Company’s mill at 
Rhinelander, Wis., a variable speed gear 
on a steam engine governor drive safe- 
guards process and product 











(3) Variable speed transmission is here 
applied to the problem of cutting veneer 
on a rotary lathe, and automatically main- 
tains control of cutting speed at the knife 
regardless of log diameter. When cracks 
or other defects appear, fast and slow 
pushbuttons control the speed of the 
spindle, the lathe automatically return- 
ing to the right speed when the switch 
is thrown on again 
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(4) One variable speed unit governs the 
output of a small asphalt pump at the 
Flintkote Company, Chicago Heights, III.; 
another controls a belt feeder. The two 
units keep pump and conveyor in proper 
relation one to the other 





































(5) To yield the sort of information that 
manufacturers of automotive brakes and 
brake linings can’t get from road tests, the 
American Brake Materials Corporation has 
developed this brake-testing machine. Its 
drive permits infinite speed variations with 
positive control, so that the rubbing speed 
of the lining on the drum may be made to 
correspond to the rubbing speeds on cars 
with different sizes of tires 


(6) Toothpaste is stored in the tank at the 
right. For proper operation of filling ma- 
chines it must be pumped to them at a 
constant pressure of 40 pounds. Hence the 
speed of the pump must vary with the 
number of filling machines in operation. 
The Bristol-Myers Company, Hillside, 
N. J., gets the speeds it needs with the 
automatic control pictured. 


(7) Painting and testing conveyor for han- 
dling coils of the United Bosch Magneto 
Corporation’s plant is driven by a }-hp. 
motor with variable speed control that 
enables the operator to adjust speed from 
4 to 20 feet per minute, depending upon 
conditions 
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One of nine arresters used to 
collect cork dust from sawing, 


Easy to 


PART 2 


Last month, control at 
source; now collection 


and disposal 











grinding, drying operati i 
operations in Leonard Church 


a New Jersey plant 


be conveyed to the collector through a suitable 

system of piping. Construction of this piping is 
so well standardized that it need not be fully described 
here. Unfortunately, however, state laws that include 
rules and regulations for the design of piping systems 
are not sufficiently uniform, and some are not based 
on sound engineering principles. 


. F'TER the dust is suppressed at the source, it must 


To Get the Dust in Suspension 


For example, some states require a 2-in. suction at 
the source while others require 5-in. suction and air 
velocities in the branches of 9,000 feet per minute. It 
should be mentioned, however, as a fundamental prin- 
ciple that the velocity of the air as it enters the exhaust 
pipe from a hood or enclosure should be reasonably 
high, between 3,500 and 5,000 feet per minute, in order 
to get the dust in suspension within the conveying air. 
After the dust is once in suspension it is conveyed com- 
paratively easily so that the branch pipes from the 
various dust sources may be enlarged after a distance 
of a few feet from the entrance point. 

This rule pertains also to the main dust pipe, whose 
cross-sectional area is generally about 20 per cent larger 
than the aggregate area of the branches entering it. It 
applies also to any point along the dust main, so that 
this main enlarges at the entrance of every branch pipe. 
The increase in area of the main pipe over the com- 
bined area of all branches entering it results in a lowered 
velocity which in turn results in less friction loss and 
lower power at the fan. At no time should velocity 
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Regional Editor 
Cleveland 


in branches and in main pipe be so low as to cause a 
settling of dust. 

After making an investment and continually paying 
for power for the suppression of dust at the sources, 
it is important that an efficient collector be used. There 
are various types. The most common is the cyclone 
which has a considerable efficiency for the collection 
of refuse such as shavings and sawdust from wood- 
working plants, but since this discussion is intended to 
deal principally with much finer dusts—dusts of a nature 
which causes them to be a nuisance and a health hazard 
—the type of collector considered here is the filter type. 

Special cloth used in the filter type of collector com- 
bines necessary strength and durability with fineness of 
weave. This filter cloth must be used in quantities suff- 
cient to permit the passage of a given volume of air 
without excessive resistance, and experience has deter- 
mined that a square foot of cloth is needed for from 
one to four cubic feet of dust-laden air per minute, 
actual cloth area for a given air volume to be deter- 
mined by such factors as nature of dust, fineness of 
dust, concentration of dust in the air, moisture in air or 
dust, and temperature. Experience is the one best guide 
in determining the ratio between air volume and cloth 
area under conditions as found. 


More About Collectors 


An efficient collector of the cloth type is one in which 
the cloth is arranged in the form of flat bags or small 
tubes in order to conserve space. The collector con- 
sists of a sheet-metal housing which contains the bags, 
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Get Rid of Dust 


this housing having hoppers with valves for collection 
and discharge of dust. 

Dust entering such a collector settles in the housing 
to some extent, especially the larger grains, so that 
only a portion of the dust actually collects on the sur- 
face of the filter cloth. The percentage of dust settling 
and that actually deposited on the cloth depends to a 
considerable extent on the fineness and specific gravity 
of the dust. In many cases settling chambers or so- 
called classifiers are used in connection with cloth-type 
dust filters; they serve the purpose of reducing the 
volume of dust which the filter cloth must finally re- 
move from the air. 


When It Is Safe to Return Filtered Air 


Cloth-type collectors, if properly designed, can gen- 
erally be depended upon for 100 per cent dust collec- 
tion so far as visible dust is concerned; but since with 
10xious dusts the invisible particles do the damage, it 
is only safe to return the filtered air to the building 
if proper ratios of air to cloth are used. 

All cloth collectors are provided with a cleaning device 
which is operated periodically to free the filter cloth 
from the accumulated dust. This cleaning operation 
vibrates the cloth surface which causes some of the very 
fine dust to work itself into the cloth and gradually 
through it. A momentary puff of dust is given off when 
starting up the suction. Nevertheless, the cloth-type 
collector stops large quantities of the very finest dust 
and, except where materials of definitely poisonous char- 
acteristics such as lead and silica are involved, may be 
used for returning air to the workrooms, especially when 
the question of conserving heat is involved. 


. Last, Not Least, Disposal 


After dust collection the next step is disposal. Unless 
proper measures are taken, this operation would be 
another dust source which can hardly be connected to 
the system because the system is usually not in opera- 
tion when the collected dust is being discharged. It 
is recommended that the dust collector be installed out- 
doors wherever possible. 

Various methods are in use for the disposal of dust. 
Receptacles or conveyances of the container type are 
commonly used, perfectly dust tight except for an open- 
ing in the top, with a sleeve which can be connected 
to the dust hopper valves of the collector. Screw con- 
veyors often take the dust away from the hoppers, mix 
it with water at the time of discharge from the col- 
lector hoppers; the wet mixture is then pumped into a 
territory near the plant where it may be allowed to 
settle, or into conveyances with tanks for hauling it 
away. 

If dust is discharged and carried away in dry form, 
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this operation should be performed during hours when 
the plant itself is not in operation in order to minimize 
the danger of exposure to any dust that may escape. 

The cost of a suitable dust system is never high if 
it is, first, properly engineered; second, considered in 
the light of the benefits to be derived. These benefits 
are manifold, but cannot always be expressed in dollars 
end cents. They may consist of one or more or all of 
the following: (1) reduction in accident hazard, (2) 
reduced labor turnover, (3) greater efficiency of em- 
ployees resulting in reduced production cost, (4) reduc- 
tion in wear and tear on machinery, particularly where 
dusts of an abrasive nature are involved, (5) the saving 
of large quantities of a product, when the dust col- 
lected is the finest part of the product and has in many 
instances the greatest value, (6) reduction in labor by 
the elimination of sweeping and cleaning, (7) elimina- 
tion of danger to health of employees, (8) elimination 
of a nuisance to the industrial establishment itself as 
well as to its neighbors, (9) the aesthetic value of a 
clean plant, (10) prima facie evidence that the em- 
ployer is using every reasonable measure to protect the 
health of his workmen, therefore providing a defense 
against the legal depredations of the dust racketeer or 
ambulance-chasing lawyer. 


A battery of sandblast mills 












from which 5-in. vertical pipes 
convey dust to collectors 









































Mechanical Clearances 






for Motor Coils 


Every good winding job must have proper 
clearances and adequate insulation 


A. C. Roe 


Railway Engineering Department 
Westinghouse Electric and Manufacturing Company 
East Pittsburgh, Pa. 


HEN designing stator or rotor coils for various 
types of a.c. machines there are a number of 
mechanical clearances that must be maintained 
between the ironwork and various parts of the coil. 
These details will be discussed and safe values given for 
practical use. 
The chief points that require careful checking for ade- 
quate clearance are shown in Figure 1. Dimension B 











Table I 
Clearance Values, Inches 
Voltage 

B c A Fy D 
ee ae 1/2 1/8 3/16 1/8 1/4 
ht DY TELE OE: 5/8 1/4 3/16 s3oe 1/4 
Oe 7/8 1/4 3/8 1/8 1/2 
2,200 00 3,500... cccee 11/4 3/8 1/2 1/8 5/8 
3,500 to 4,500....... 11/2| 1/2 | 5/8 1/8 | 3/4 
4,500 to 6,600....... 2 1/2 7/8 ' 1/8 1 


























*Partly closed slots. 

tWhen Fis less than 1/8 in. add 1/4 in. to B. 

For machines having core lengths greater than 25 in. add 1/4 
in. to all above figures. 


is the distance that the straight part of the bottom slot 
section of the coil should extend beyond the ends of the 
core; hence it is the distance to where the radius used 
at the bend of each slot section starts. C is the distance 
the straight part of the top cell extends beyond that of 
the bottom cell. A is the minimum creepage distance 
that can safely be allowed between the end of the bottom 
cell extension and the closest part of the core retaining 
ring or spider. 

If clearance A is less on some job than given in Table 
I, dimension B in Figure 1 should be increased until A 
has the proper value. F is the space between the edge of 
the fingerplate and the edge of the slot. If it is less than 
4 inch, B should be lengthened an additional 4 inch. D 
is the minimum allowable space between the inside sur- 
face of the endbells or brackets and any part of the coil 
or leads. If the leads project out and reduce this space, 
they should be bent down to increase the clearance. In 
the event that this does not give the desired clearance, 
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additional layers of insulation must be added to the por- 
tion of the coil or leads nearest the iron. 

Table I gives safe, practical values for the dimensions 
B, C, A, F, and D shown in Figure 1. These values 
apply to what are termed small machines—that is, where 
the length of the core inclusive of ventilating ducts is 25 
inches or less. For longer cores the figures given in 
the table should be increased 4 inch. 

For mush coil windings, or any partly-closed-slot type 
of winding in which the wires are threaded through the 
slot openings, the winding cell or slot insulation should 
extend to within 4 inch of dimension B in the table. 

The values in the table for creepage distances should 
be increased where possible since by doing so the chances 
of the winding failing to ground will be reduced. 


Coils Must Be Braced 


When the slot sections of coils are long and project 
beyond the core to a point where B exceeds 2% inches, 
there is a chance of trouble being caused by movement 
of the coil ends during operation. This movement is 
concentrated at the ends of the slot, and the insulation 
soon cracks, so that the winding fails to ground. This 
can be prevented by installing wooden bracing blocks 
when B exceeds 2% inches. 

Bracing coils at the ends of the slots to prevent bend- 
ing of the coils and cracking of the slot insulation is 
accomplished by making tapered blocks of hardwood, 
such as maple, and putting them between the coil ends 


Table II—Tape Insulation for 
Cross-Connections* 











Strap Copper Wire of Coils 
Layers of, Half-Lapped | Layers of Half- 
Tape Lapped Tape 
Voltage 
Group 0.007- | 0.010- | 0.007- | 0.010- | 0.007- 
in. in. in. in. in. 
cotton | treated | cotton | treated | cotton 
cloth cloth 
Up to 600....... 1 1 1 1 1 
600 to 2,500.. 1 2 1 2 1 
2,500 to 3,500.. 1 3 if 3 1 
3,500 to 4,500.. 1 4 1 4 i 
4,500 to 6,600.. 1 5 1 5 1 


























*Includes stub and figure-8, but not cable. 
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Figure 1. Clearances between coils and iron of rotor or 


stator 


at each side of the core, thus forming a solid ring of 
coils and maple blocks. These blocks are treated in hot 
paraffine to prevent absorption of moisture. Blocks and 
coils are fastened together with a band of }4-in.-diam. 
torpedo twine that passes around the two coil halves pro- 
jecting from each slot and through a slot cut down the 
center of each block. Two bands pass through each 
block, thus pulling the coils tightly against the blocks. 

Details of the blocks are given in Figure 2, where they 
are shown as wedge-shaped and a snug fit in the space 
between the coils where they leave the slots. Height of 
the blocks, H, should not exceed the thickness of the two 
coils plus any filling material between coils. The width, 
W, should fill the space between the coils. When tying 
the blocks in place, the start and finish of each cord band 
should be pulled under and across the band to lock each 
end ; each band should be well varnished or shellacked. 

Tape may be used to lash the blocks in place, as shown 
in Figure 2. Where possible surgical tape 0.020-in. 
thick should be used. The tape should be soaked in a 
clear baking varnish and applied wet. Sew all free ends 
of the finishing ends of the tape. Tight-fitting blocks 
and tight cord bands are important factors. 

Tying adjacent coil ends together is another step in 
the process of obtaining well-braced end windings, so 
that movement will be reduced to the minimum. This 
operation con - 
sists of filling the 
air space be- '§ 
tween adjacent f 
coil ends with 
small pieces of 
treated fuller 
board of suf- | 
ficient thickness 
and then tying 
two coil ends and 
the filling strips 
together with 
tape or twine. 


Figure 3. How 
tape bands are used 
to tie coil ends to- 


gether, with the l- 
cation of the tie 
ring and brace 
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There may be from one to three rows of these bands, 
depending on the overhang (dimension T, Figure 1) of 
the winding. The material for the bands may be sur- 
gical tape 0.020 inch thick in standard widths (1, 14, 14 
inches, and so on) or 4-in.-diam. torpedo twine. Figure 
3 shows how tape is used as a band for tying the coil 
ends together. 

The method of applying bands is shown in Figure 4 
in which B indicates the shape of the filling material. 





Maple block x 














Bottom coil 











Figure 2. Application and dimensions of hardwood 
blocks used for bracing coils at the ends of the slots 


The lips or lugs at each end are to prevent the fillers 
from working out from under the band—the tape or 
twine rests between the lips. Both upper and lower 
layers of coil ends should be tied. The best time to 
apply the bands is when each coil is installed. 


Applying the Insulation 


When applying the bands, dip the fillers in a clear 
baking varnish and put them in while wet. If tape is 
used, cut it into lengths and soak in clear baking varnish. 
Put at least two turns around the two coil ends; to start 
the next band take one turn around one coil end and then 
around two coil ends. Sew all tape ends and pull through 
all ends of cord bands. Paint all bands with varnish 
or shellac. Pull all bands tight and fill the spaces be- 
tween the coils to insure a solid, tight end winding. 

When to tie coil ends, depends on the value of T, 
Figure 1, and on the operating conditions. On machines 
subject to full-voltage starting and other causes of coil 
movement, the coil ends should be tied. In general, 
when T is less than 8 inches, bands are unnecessary. 
When it is between 8 and 16 inches, use one layer of 
bands. When T is more than 16 inches, but not more 
than 28 inches, use two layers. 

Insulation of jumpers or cross-connections of coil 
leads used to connect the ends of pole-phase groups 
depends on operating voltage and temperature. 

Table II shows the number of layers of tape that 
should be applied to stub, figure-8, and cross-connec- 
tions other than cable. Note that all bare strap should 
have one layer of cotton tape applied before the treated 
cotton tape, to serve as a cushion. This first layer: of 
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Figure 5. Proportions of cloth or asbestos insulating caps 
for coil or cross-connections 


cotton tape may be omitted on connections using d.c.c. 
wire, except where a number of strands are in parallel, 
in which case the cotton tape could be used to bind the 
strands together and cushion the rough spots. The table 
shows that for 3,500-volt apparatus using copper strap, 
one layer of 0.007-in. cotton tape, three layers of 0.010- 
in. treated cloth tape, and then one layer of 0.007-in. 
cotton tape should be used. 

Half-overlap all layers of tape. When cotton tape is 
used for the first layer, it should be well brushed with 
a clear amber baking or a good air-drying varnish Like- 
wise, brush each layer of treated cloth tape with an 
amber baking varnish and finish the last layer of cotton 
tape with two coats of a good, black air-drying varnish. 
Use a bias-cut treated cloth tape; the black seamless 
variety is preferable to the tan, particularly for high- 
voltage work. 

The foregoing applies to machines on which the tem- 
perature rise does not exceed 40 or 50 degrees Centi- 
grade. 


When Temperatures Are High 


When the temperature rise exceeds 50 degrees Centi- 
grade, mica tape, 0.006 inch thick, should be used instead 
of the treated tape referred to in Table II. Asbestos 
tape 0.010 or 0.015 inch thick should likewise replace the 
cotton tape. The first layer of asbestos tape can be 
spaced, instead of half-lapped. It should be brushed 
with one coat of a black air-drying varnish. Each layer 
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of mica tape, however, should be brushed with liquid 
Bakelite or sticking shellac. 

Heavy conductors used for cross-connections should 
be well taped and tied together with rope bands. A 
treated fullerboard spacer at least 7g inch thick should 
be placed between adjacent connectors, under the bands. 

Connections between coils should be insulated the same 
as cross-connections, as specified in the foregoing and in 
Table II. Where it is difficult to apply tape, as with 
figure-8 connectors, caps can be made from 0.017-in. 
drill and the same number of layers of caps applied as 
specified in Table IT. 


Caps for Connectors 


For class B insulation the caps can be made from 
asbestos cloth 0.030 inch thick. They are formed as 
shown in Figure 5, of which diagram A shows a figure-8 
connector. The dimensions indicated by x, y, and z are 
the width (+) over the outside of the connector, the 
height (y) of the connector, and (z) the length parallel 
to the core or shaft. 

Diagram B shows how to figure the size, length, and 
width of the material to make one cap. As will be seen, 
the length is equal to two times z plus x plus 3-inch 
allowance for a #-inch extension on to the coil leads. 
Width of the piece is equal to two times x plus y plus 
;’s-inch allowance for sewing along each edge. After 
the material has been cut to the proper size, it is folded 
as shown in diagram C and the two edges are sewed 
together at 7 and 2. This is done on a sewing machine 
and the thread is not cut until 50 caps have been sewed. 

Before the caps are applied, they are turned inside out, 
as shown at D, which puts the rough edges, 1 and 2, 
inside the cap on the top and bottom of the connector. 
Soak each cap in a clear amber baking varnish; then slip 
it over the connector and hold it in place with 0.007-in. 
cotton tape. Brush all tape with varnish before applying 
the next layer of caps. Figure 6 shows how figure-8 
connectors are insulated with caps and tape. 

(In the next ar- 
ticle to appear in 
an early tssue, 
further details 
will be given on 
ways of bracing, 
supporting, and 
tying coil ends 
and connections. 


—Ed.) 


Figure 6. These connections have been 
insulated with caps and tape 
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Dropped, 
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Welded 


successfully arc-welded the 14-in. long crack in the 
preheater shown in Figure 1. They worked three 
days to do the job. 

The preheating chamber is 75 feet long with a wall 
thickness of 14 inches and a diameter of 72 inches. It 
has a flanged end. When the break occurred the old 
flange was cut off and a new one, as shown in Figure 2, 
was made. 


, ASHREE welders and two men with air-hammers 


First, a Test Weld 


Before the welding was undertaken, samples exactly 
the same as the weld to be made were tested in the 
vertical position. They were X-rayed and showed no 
porosity. A pull test revealed a tensile strength of 
65,000 pounds per square inch with a ductility of 39 
per cent elongation in 2 inches. 

A patch approximately 60 inches long and 22 inches 
deep, also illustrated in Figure 2, was made. It was 
rolled and rerolled until it conformed to the side walls 
of the vessel. It was then cut through the center to 
within about 24 inches of the bottom. The patch was 
then tacked in place and a light tack about 3 inches 
long was made in the cut. These tack welds were made 
with the idea that they would break if strain developed 
in the vessel while the patch was being welded in place. 
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A. F. Davis 


Vice-president, The Lincoln Electric Company 
Cleveland 


The amount of dislocation after the break would indi- 
cate the amount of distortion. 

A total of 28 beads—14 on each side—were laid in 
welding the patch on. The first two beads were made 
with }-in. coated electrode, using about 100 amperes 
in order to burn through and secure a good weld in 
the crotch. Each bead was thoroughly peened with 
an air-hammer and allowed to cool before the next bead 
was laid. The remaining beads were put on with 
3’5-in. electrode using about 130 amperes. 

Welding the patch in place set up some strains which 
cracked the tack in the cut, caysing a dislocation of 
about 5 inch. 

The plate was chipped out at the break from both 
sides to a V-shape in order to have no abrupt changes 
of the weld. 

Welding the Flange 


After finishing with the patch the flange was welded 
as indicated in Figure 2. A 4-in. electrode with about 
110 amperes was used for a bead on each side of the 
flange. These initial beads were thoroughly cleaned 
and allowed to cool before the final beads were laid. 
The latter, 12 on each side, were laid with 3%-in. 
electrode using 130 amperes. A final bead, using 4-in. 
electrode and 100 amperes, filled up the undercutting. 
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Economical Air Supply 
for Heat-Treating Furnaces 


F. M. Rerrer, Dayton 


There has been a distinct trend toward 
supplying each furnace in heat-treating 
departments with its separate blower, 
but due to the inability to obtain small 
blowers of higher pressures at relatively 
low prices, this arrangement has met 
with resistance. Use of a single blower 
for an entire department has many dis- 
advantages, especially with lowered 
rates of operation and fewer furnaces 
on the line. A large blower with consid- 
erable horsepower rating must be used 
even if one furnace is operated. 

The Dayton Forging & Heat Treat- 
ing Company met this problem in a 
way that has proved highly satisfactory, 
quite economical, and flexible. Their 
furnaces, numbering twenty, were ar- 
ranged in three groups: Twelve smaller 
heat-treating and pot furnaces in one 
row; six larger carburizing and produc- 
tion furnaces in another; and two large 
forging furnaces in the third. Each 
group was connected to a 6-in. air mani- 
fold extending the entire length of the 
group, with a blower at each end. A 
valve or blast gate was located at each 
blower and one in the middle of the 
manifold. 

Under full operation both blowers are 
put on the line with the valve in the 
center closed, so that each blower sup- 
plies its designed quota of furnaces. If 
the furnaces in either half of the group 
are utilized, with the others down, the 
center valve is closed and only the 
blower supplying the operating half is 
used. When production drops, the 
valve at one blower is closed and this 
blower is shut down while the center 
valve is opened and the other blower 
supplies all of the furnaces. 

Hence, for the twenty furnaces ar- 
ranged in three groups six blowers were 
purchased, ranging from 400 to 650 
cu.ft. per min., 16 to 19 ounces pres- 
sure, driven by motors ranging from 3 
to 5 hp. each. For the past three years 
only three blowers have been utilized at 
a time, giving low power consumption. 
If the installation had been laid out with 
a single blower for the entire plant a 
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20- to 30-hp. motor would have been in 
operation continuously; a spare unit 
would be required; and an expensive 
and cumbersome duct arrangement, 
with its attendant upkeep, would have 
been necessary. 

With the present arrangement no 
shutdowns need be encountered. Under 
full operation, after the initial heating- 
up period has been passed, one blower 
of each group could, if necessary, carry 
the load, permitting the repair or clean- 
ing of the other unit. Installation in- 
vestment, operating, and breakdown and 
maintenance costs have been minimized. 


Mr. Reiter’s contribution has 
been awarded the $10 payment of- 
fered by the editors for the best 
Maintenance Short submitted dur- 
ing the past month. 


Where Quiet Is Essential 


Source, Norma-Hoffmann Bearings Corp. 
Stamford, Conn. 


With the bearing test room located 
conveniently adjacent to the assembly 
room, the problem of insuring sufficient 
quietness for testing arose. Bearings 

















are tested for quietness of operation by 
placing them over the shaft of a running 
motor. Such a test can scarcely be made 
unless the room is free from alien 
sounds. 

It was impossible to eliminate noises 
in the assembly room, but feasible to 
prevent them from interfering with the 
testing. The testing room was, there- 
fore, sealed off with glass from the rest 
of the plant and a sound-absorbing ceil- 
ing installed. A ventilator, carefully 
silenced, supplies air, since the windows 
and one door must be kept closed. 

So efficient is this arrangement that 
the faintest whisper of a whirling bear- 
ing can be readily detected, no matter 
what hub-bub may exist outside the 
room. 

The factory superintendent’s office, 
located between the machinery depart- 
ment and the assembly room, also was 
noisy until the ceiling was covered with 
sound-absorbing material. Now, with 
the door closed, the superintendent does 
not have to fight against outside dis- 
turbances in order to concentrate. 


An Ingenious Connection 
That Did Not Work 


S. Ern, Hammond, Ind. 


Two 50-kva., 2,200/250-volt, singie- 
phase transformers were installed to 
supply the lights in a strip mill. To the 
workmen it seemed logical to follow 
the connection in diagram A for two 
reasons: This scheme gave an open- 
delta connection on the primary side, 
with its fairly well-balanced currents. 
Also, it gave a parallel connection, on the 
secondary side, with its ability to supply 
a lamp load of 100 kw., not merely 58 
kw., the capacity of an open-delta bank. 
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With power applied to the transformers, 
however, the primary fuses would blow. 
When the construction foreman came 
he recognized the cause of the difficulty 
and had the primary leads of both trans- 
formers connected to one phase of the 
2,200-volt bus, as in B, thus securing 
a strictly parallel connection of the two 
units. When the transformers were 
again energized the fuses did not blow. 
The cause of the trouble is fairly 
obvious. When the transformers were 
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wired as shown in A, their secondaries 
were connected together with the volt- 
ages 120 deg. out of phase, thus impos- 
ing upon the primary sides of the units 
a load practically equivalent to a short 
circuit. Like good soldiers, the fuses 
opened the current paths until the con- 
nections were corrected. 


Diesel Performance 
Meets Estimate 


Francis A. WESTBROOK 
Center Conway, N. H. 


A diesel engine installation recently 
made at Wied’s, Inc., candy manufac- 
turers of Paterson, N. J., has shown per- 
formance that is within a few cents of 
the estimate. 

The installation consists of a 50-hp. 
diesel, direct-connected to a 37.5-kva. 
generator. It was estimated that the 
previous power bill of $275 a month 
could be reduced to $75 a month, thus 
effecting a saving of $2,400 a year. 
Since the complete installation cost 
$5,000 it would be paid for in about 
two years. 

A 3l-day check of operating costs 
showed that during this period 8,360 
kw.-hr. was produced with a total con- 
sumption of 8984 gallons of fuel oil, giv- 
ing an average of 9.305 gallons per kilo- 
watt-hour. The total operating cost 
was $75.06, or an average of $0.0089 
per kilowatt-hour. During this test 
period the average load was only 18.09 
kw., considerably less than the rating of 
the plant; consequently, the highest ef- 
ficiency could not be expected. 

Performance over the whole 31 days, 
however, was only 6 cents above the esti- 
mated cost of $75, and shows how closely 
operating costs can be figured. 
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Non-Inductive 
Cable End-Bell 


GrorGE E. WHITTAKER 
Resident Electrical Engineer 
The Chase Brass and Copper Company 
Cleveland 


Heating elements in our electric fur- 
nace for bright annealing tubes can be 
connected either three-phase star for 
high heat, or single-phase for low heat, 
through a double-pole, double-throw 
switch. 

When the layout was being made it 
was found that the end terminals of 
two of the coils to be connected to- 
gether to get the single-phase arrange- 
ment would be on opposite sides of the 
furnace, and to bring them together it 
would be necessary to go over the top 
of the furnace or beneath it. 

It was virtually impossible to carry 
the leads over the top of the furnace, 
because of several obstructions. To 
carry them underground, it would have 
been necessary to substitute a non- 
inductive fiber conduit for iron conduit. 
Since it was desired to use some paper- 
insulated cable already on hand, we had 
to furnish a cable end-bell for carrying 
the leads underground. 

A non-inductive end-bell was made 
by splitting the regular end-bell pattern 
down the center and casting a new end- 
bell and all its appurtenances in two 
pieces, instead of one. These two pieces 
were provided with ears for insulated 
bolts, so that the whole assembly could 
be bolted together with a piece of black 
fiber, machined to fit the outline, both 
inside and out, of the pot head, between 
the two halves. 

The cable end-bell is 2 feet above the 
ground level; so a brass sheath was 
devised to protect the fiber conduit. 
This sheath was made by splitting a 
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brass tube of the same inside diameter 
as the outside diameter of the conduit, 
making two pieces of it. Each piece 
was locked into the concrete and into 
the bottom of the cable end-bell to hold 
it in position, 

The equipment has been entirely satis- 
factory, carrying one leg of a single- 
phase circuit without any heating of the 
cable end-bell or the protective sheath- 
ing connecting it with the fiber conduit. 


Individual Furnace 
Overload Protection 


GrEorGE HorNBECKER, Assistant Electrical 
Engineer, Waterbury (Conn.) Plant, The 
Chase Brass & Copper Company 


A recent electric furnace installation 
in our Cleveland plant consists of two 
furnaces fed from the same primary 
feeder with each furnace made up of 
three zones. 

When the question of individual fur- 
nace overload protection was taken up, 
it was found that the main (CR) relay 
was closed by a sustained contact in the 
potentiometer indicating controller. At 


-first thought this appeared to make it 


impossible to apply protection to each 
furnace zone, since with a sustained 
contact this CR relay would reclose 
immediately the overload (OL) relay, 
contacts opened. At the same time, it 
was distinctly not desirable to have the 
OL relay trip the primary circuit 
breaker because that meant shutting 
down both furnaces instead of just the 
one affected. 

The scheme of protection as evolved 
makes use of an additional relay or 
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breaker, CB, and works most satisfac- 
torily. Should OL relay close due to an 
overload, the added resistance R2 serves 
to overload the supplementary breaker 
CB (made from a small solder-pot-type 
washing machine switch), and causes it 
to trip, allowing relay CR to drop out. 
Relay CR, then, cannot be reclosed until 
breaker CB has been reclosed manually. 


Protecting 
Single-Phase Transformers 


C. O. von DANNENBERG, Brooklyn 
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A question on which there was con- 
siderable difference of opinion came up 
recently in regard to the protection re- 
quired for a single-phase transformer 
feeding a circuit that had one side 
grounded. 

Figures 1 and 2 indicate the condi- 
tions with the transformer protected by 
a single-pole and a two-pole oil circuit 
breaker, respectively. Since this was a 
2,200-volt circuit the transformer case 
was also grounded. 

Assume a ground in the winding of 
the transformer at a, Figure 1. Current 
would then flow as a partial short cir- 
cuit through the winding and from a 
to g, probably causing a burnout or 
serious damage to the winding. 

If a two-pole breaker were used, as 
in Figure 2, a ground at a would cause 
the current to flow through the breaker, 
which would open automatically. 


Electric Heat Hastens 
Drying of Figured Paper 


Drying of figured trunk lining paper 
has been much expedited by a St. Louis 
concern through the installation of 5 
kilowatts of electric strip heaters as a 
“booster” heat source. Located at the 
outlet of a forced draft duct near the 
bottom of one side of the drying oven, 
these elements produce an additional 
temperature rise of between 20 and 25 
deg. F., making it possible to main- 
tain a speed of approximately 400 ft. 
per min. for the rolls of paper passing 
through the dryer. 

A forced draft fan, located at the in- 
let to the duct system at the top and 
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opposite side of the oven, draws the 
warmed air rapidly across the surface 
of the moving paper; at the same time 
it carries the cooled air through the 
duct and back across the group of strip 
heaters at the outlet of the duct where 
the “boost” to the temperature is given 
as the recirculated air again enters the 
drying chamber. 
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SPECIAL NOTICE 


€ 
$10 will be paid for 
the best Maintenance 


Short submitted by 
the 20th of November. 
The Editors are the 
judges. Other Shorts 
accepted will be paid 
for at attractive rates 


Non-Tipping Sling 
W. P. Situ, Glenbrook, Conn. 


When raising and lowering the upper 
half of a turbine casing or other ma- 
chined part, for inspection or repairs, 
it is usually necessary that the casing 
or part be lowered absolutely vertically. 
If it is allowed to tip, serious damage 
may result. 

A device that was used successfully 
in one case for lifting and later lower- 
ing a casing consisted of four turn- 
buckles fastened to a ring. The ring 
was hung on the hook of a chain hoist 
over the center of the turbine. 

At the free ends of the turnbuckles 
were hooks for attaching to eyebolts in 
the four corners of the turbine casing. 
By adjusting the turnbuckles it was pos- 
sible to raise and lower the casing with- 
out any tipping. 


Automatic Weight Control 
by Switch on Scale Beam 


Cuas. A. Peterson, Electrical Department 
Bendix Products Corp., South Bend, Ind. 


An ingenious method used in one 
plant to control the flow of raw material 
is based on the use of a mercury switch 
mounted so that the beam of the scale 
tilts it and stops the motor when a pre- 
determined amount of stock has passed 
into the weigh hopper. 

Raw material is mixed in 1-ton 
batches and then sacked for shipment. 
The motor conveying the material from 
storage is started by means of a mag- 
netic switch with pushbutton control. A 
mercury switch inclosed in a steel box on 
one side of the scale is in series with 
the stop button and the starter. When 
the desired amount of material has 
flowed into the hopper, the scale beam 
rises and tilts the mercury switch, stop- 
ping the motor. 

The type of mercury switch used here 
is very light and requires little energy 
to tilt it. 

With this control there is no danger 
of the operator forgetting to stop the 
flow of material at the proper time. 
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QUESTIONS and ANSWERS ° 


Conducted by G. A. VAN BRUNT 


How Interpret These Tests? 


A 10-hp., 220-volt, polyphase mo- 
tor was sent in because anyone 
touching it while current was on 
received a severe shock. A 100- 
megohm insulation resistance meter 
gave a reading of 200,000 ohms. 
However, while standing on the 
wooden floor of our shop I touched 
the motor, with current on, and got 
a shock which experience would 
indicate was caused by a voltage 
of 60 to 75 volts. After this test 
a reading of 200,000 ohms was 
again obtained with the insulation 
resistance meter. The motor was 
baked for 8 hours at 212 degrees F., 
after which the insulation test 
showed infinity, but still I could not 
hold my hand on the motor. Even- 
tually the motor had to be rewound. 
Can someone tell me why an insula- 
tion resistance measurement showed 
200,000 ohms, while such a ground 
existed? 

A similar question relates to a 
1,500-watt, 32-volt lighting plant 
armature.’ An insulation test gave a 
reading of 75 megohms, but when 
a series test point was drawn across 
the commutator bars slight spark- 
ing was noticeable. After baking the 
armature for 7 hours an insulation 
test shows infinity, but tiny sparks 
are still visible under the series test. 
No reading ts obtained with an a.c. 
milliammeter in the circuit. Two 
other armatures of the same size 
and type give the same insulation 
resistance reading, but do not show 
sparks under the test light leads. 
Why? What should be done with 
the armature that sparks? 

B.C.G.—Corpus Christi, Texas 


XPERIENCE indicates that an in- 
sulation resistance reading of 200,- 
000 ohms is so low as to warrant a 
rewinding job, except in the case of 
small or wet motors. It is advisable to 
apply a high-potential test to any motor 
that shows a low value of insulation 
resistance in order to ascertain the con- 
dition of the winding. It should be 
noted here that when an insulation re- 
sistance test of a motor gives a low 
reading the test should be prolonged for 
a minute or so in order to overcome 
the charging effect and make sure that 
a true reading is obtained. 
In view of the fact that a severe shock 
can be obtained from this motor while 


running, it is likely that a test with 
500-volt, 60-cycle current would give 
positive indications of leakage. 

The results of the tests of the small 
generator armatures are rather puzzling. 
A reading of 75 megohms shows that 
a winding is in safe condition. It would 
not be unreasonable to explain the slight 
sparking as due to the condenser effect 
of the winding. On the other hand, 
there might be a slight leakage in the 
commutator. 

In the absence of more definite 
signs of defects, it would be advisable 
to clean the winding and commutator 
and spray the former with a good, air- 


drying varnish. Then test by applying 
about 900 volts, 60 cycles for a moment. 
If the winding will pass this test, it is 
safe to assume that it is in good con- 
dition. A. C. RoE 

Wilkinsburg, Pa. 


Cleaning Antifriction 
Bearings 


It is absolutely necessary to flush 
out ball and roller bearings in mo- 
tors, lineshafts, and machines, that 
are lubricated from two to four 
times a year? If it 1s necessary to 


(Continued on advertising page 50) 





ANSWERS WANTED 


Method of Marking 
Wooden Floors 


I wish that readers would tell me 
the best method of marking aisles, 
storage spaces, and the like on a 
wooden floor. It 1s necessary to 
have some method of marking that 
will withstand heavy trucking and 
scrubbing with soap and water, 
without being too expensive to in- 


stall and maintain. 
K.W.F.—Chicago 


Why This Voltage Drop? 


We have been troubled by ex- 
cessive voltage drop in a plant hav- 
ing a connected load of 75 hp., at 
440 volts, three-phase, 60 cycles. 
The largest motor is a 40-hp., 1,200- 
r.p.m., double-squirrel-cage, high- 
torque induction motor that 1s 
started across the line. It drives a 
refrigerating machine and is auto- 
matically started and stopped. With 
all other motors stopped, readings 
of 466, 469, and 468 volts were 
obtained on the three phases, at the 
service switch. With the 40-hp. 
motor running the voltage was 430, 
430, and 432, representing a drop 
of between 35 and 40 volts, at a 
current flow of 41 amp. per leg. 
When the large motor is started, 
all other motors being idle, the 


voltage drops to 356, 352, and 356, 
the current flow is 200 amp. per 
leg, and the motor sometimes fails 
to start the load. Recently the 
motor fatled to start and was 
burned out because the relays did 
not operate. It was found that 
many of the bars in the outer 
squirrel cage were loose or broken. 
The rotor was repaired, but the 
high voltage drop still persists. 
This installation is supplied by a 
50-kw., three-phase transformer and 
it has been suggested that this is 
too small. What is your opinion 
as to the cause of our trouble? 
F.W.S—San Diego, Calif. 


Measuring Belt Tension 


Can readers tell me whether there 
is some practical method of deter- 
mining when a flat leather or other 
kind of belt is under the proper 
tension? Handbooks say that the 
tension should be so many pounds 
per inch of width. How is one to 
tell what the tension is? I do not 
want to use too much tension be- 
cause that puts an extra burden on 
the bearings. Neither do I want to 
have a belt so loose that it slips 
excessively. On this point, what is 
considered to be normal slip for a 
belt? Your help will be appreciated. 

A.M.—St. Louis 
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~-EQOUIPMENT NeEws-: 


Camera and Projector 


* BEDAUX - 
MEASUREMENT CINE KODAK 


— — 
— ps 
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Particularly for motion study work. 
Motion picture camera, which uses spe- 
cially super-sensitized 8-mm. film, and 
Kodascope projector are synchronized. 
Powered by constant-speed motor with 
electric governor. Film travels through 
camera at rate of 1,000 frames per min- 
ute in normal use, 4,000 frames per 
minute for slow-motion pictures. Camera 
is known as Bedaux Measurement Cine- 
Kodak, weighs 6 lb. with built-in motor, 
carries 100 ft. of film, which records 
16 min. of action. Projector adapted 
to use of closed loops carrying records 





Has frame- 
counting device which simplifies com- 
putation of time required by operation, 


of complete operations. 


since camera speed is constant. Inter- 
national Bedaux Co., Chrysler Building, 
New York. 


Pressure Regulator 


Sensitive. No. 505 Series. Stainless 
steel ball bearings roll up and down 
with valve stem travel to reduce fric- 
tion. Bearings also turn freely under 
spring adjusting screw to facilitate 
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pressure settings. Flexible, multiple 
springs permit use of larger diaphragm. 
Self-aligning spring button prevents 
spring tilt and side sway from interfer- 
ing with operation. Regulators equipped 
with Centroguide valve, claimed to prac- 
tically eliminate wire drawing and cut- 
ting of valve plug and valve seat rings. 
Grease-sealed stuffing boxes can be fur- 
nished. Mason-Neilan Regulator Co., 
1190 Adams St., Boston. 


Circuit Breaker 


Outdoor, oil-blast. FHKO-339 line 
extended to include voltage ratings 
above 34.5-kv. Principal improvement 
over older FHKO-239 design is elimina- 
tion of removable mechanism box and 
cover. New units have operating mech- 
anism frame welded to breaker dome. 
Only openings in dome are those for 
two bushings, hand-hole with bolted 
cover allowing access to crank, and 
small plug holes for inserting pins in 
linkage. Change reduces number of 
linear feet of gasketed joints, lessening 
likelihood of water leakage. General 
Electric Co., Schenectady, N. Y. 


Switch 


Small, all-metal, vacuum. Designed 
to take advantage of absence of arc 
when breaking circuit in high vacuum. 
Length 14 in., diameter ? in. Can be 
operated by fraction ounce of pressure, 
yet capable of interrupting 5 hp. 30 
times a second. Called Type FA-6; 
rated at 10 amp., 250 volts, d.c., or 440 
volts, a.c.; 5 amp., 500 volts d.c. Switch 
made of steel, hydrogen-copper-brazed, 
and exhausted to high vacuum through 
hollow steel operating stem. Claimed 
suitable for use in most locations, in- 
cluding those subject to severe shock 
and vibration. General Electric Co., 
Schenectady, N. Y. 


Pump 


Close-coupled, centrifugal, side suc- 
tion. Called Standard Motormount 
Unit. Can be used with any make of 
standard ball-bearing motor of open, 
inclosed, splash-proof, or explosion- 
proof type. No special motor end bells 
and shafts necessary. Pump and motor 
are mounted on substantial base plate. 
eliminating unbalanced overhang of 
pump or motor. Cradle mounting of 
pump permits expansion, when handling 
hot liquids, without disturbing align- 
ment of unit. The Deming Co., Salem, 
Ohio. 


Blower 


For low-pressure, small-volume ven- 
tilation or drying. Type “B.” Five 
sizes, available in different speeds. 
Free air capacities range from 180 to 
2,100 cu. ft. per min., pressure ranges 
to 14-in. static pressure. Steel hous- 
ing is press formed and mounted in 
cast iron base. Inlet flange cast iron. 
Multiblade wheel die cut and mounted 
directly on shaft of motor which is 
placed on cast iron base. Wheel is 
dynamically balanced. Motors can be 
supplied for any common commercial 
voltages, a.c. or d.c., single, or three- 





Shipping weights range from 
45 Ib. for the B-9 to 225 Ib. for B-21. 
Ilg Electric Ventilating Co., 2850 N. 
Crawford Ave., Chicago. 


phase. 


Metal Joints 


For use in erecting saw horses, scaf- 
fold supports, and trestles in a few mo- 
ments’ time without nails, bolts, or 
screws. Called “Bronco Metal Joints.” 
Made of malleable iron, rust-proof. 
Provide all angles, bevels, and joints 
of a saw horse. All that is necessary is 
lumber cut to desired lengths. Sizes for 
1x3 and 2x4 lumber. David M. 
Vaughan Company, 23 E. Jackson 
Blvd., Chicago. 


Oil Seal 


Called Klozure. For retaining oil 
and grease within a bearing, excluding 
dust and dirt. Consists of four parts: 
adapter, spreader, sealing member, and 
case. Adapter bears against body of 
packing ring, holding it in place in case 
and preventing leakage between outside 
diameter of packing ring and case. The 
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spreader is flexible metal ring with 
serrated tooth edges fitting into convex 
face of sealing ring, causing it to hug 
shaft in leak-proof contact. Sealing 
member is composition molded under 
heat and pressure into ring. This com- 
position, manufacturer claims, is dense, 
grainless, non-porous, resilient, oil-re- 


- sistant, heat-resistant, non-abrasive, and 


has low co-efficient of friction. Outer 
case is steel unless otherwise specified. 
Stainless steel or aluminum cases can 
be furnished. Klozures are made in 
standard sizes to fit shafts from $% to 
3 in. diameter. The Garlock Packing 
Co., Palmyra, N. Y. 


Shovel 


Closed back, welded. Has smooth 
blade, both front and back, and resilient 
heat-treated shank. Handle is straight, 
easily replaced. The Wood Shovel and 
Tool Co., Piqua, Ohio. 


Fuses and Testers 


Safety, neon, potential. Called Tat- 
telites. Designed to protect against and 
discharge dangerous excessive voltages, 
functioning in much the same manner 
as in lighting arresters. Made to 
discharge potential ratings of 100, 250, 
500, 1,000 and 2,000 volts. Glass-in- 
closed, filled with rarified neon gas, 
they glow brightly when operated. In- 
tended to indicate or discharge to 
ground dangerous potentials before they 
become high enough to cause a spark 
or produce a body shock. Also for 
use in testing live wires, since they glow 
when brought near live line and by 
their intensity indicate approximate 
voltage. The 500-, 1,000- and 2,000- 
volt sizes may be lowered about 40 
per cent in their discharge potential by 





touching the glass of the tube with the 
hand. Littlefuse Laboratories, 1772 
Wilson Ave., Chicago. 


Wrenches—Tools 


Two sets. “Double B” consists of 72 
socket wrenches and tools selected to 
meet the requirements of the average 
mechanic. Packed in metal chest with 
removable tray and drop front. Set 
No. RH contains assortment of both 
standard and heavy-duty series sockets, 


handles, and attachments. Also packed 
in metal chest with removable trays. 
Bonney Forge and Tool Works, Allen- 
town, Pa. 


Welder 





For use on thin sheets, plates, and 
shapes by metal-working shops and in- 
dustrial plants. Can be supplied for 
use on any a.c. power line, including 
110-volt circuits. Known as SA-75. 
Will deliver as low as 20 amp. at arc 
without use of auxiliary devices. Cur- 
rent suitable for electrodes as small as 
1/16 in. Can be used on materials as 
light as 24-gage. Welder is auc. 
motor-driven type, employing 25-volt 
arc with current range of 20 to 100 
amp. Generator is  single-operator, 
variable-voltage type with 75 amp. 
N.E.M.A. rating. Motor is “Linc 
Weld” 3-hp., squirrel-cage induction 
type, across-the-line start. Welder sup- 
plied for 110- and 550-volt a.c.; 3, 2, 
or 1 phase, 60 and 50 cycles, as de- 
sired. Connections also available for 
220 and 440 volts. Length, 20 in.; 
width, 16 in.; height, 40 in. The Lin- 
coln Electric Co., Cleveland. 


Vacuum Cleaner 


Portable, industrial. Mounted on In- 
vincible Industrial Master Truck. Pow- 
ered by a 5-hp. motor. Four-stage tur- 
bine driven by Texrope drive produces 
a high vacuum and handles 265 cu.ft. 
of air per min. Over-all dimensions: 
height, 57 in., width, 21 in., length, 67 
in. Dust separator removes all dirt, lit- 
ter, and abrasive material from air be- 
fore it passes through mechanical parts. 
Dirt is collected in foot-lever-operated 
metal container close to floor. Machine 
may be operated with two sets of clean- 
ing tools. Invincible Vacuum Cleaner 
Mfg. Co., Dover, Ohio. 
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Control 


Selective, 5-speed, pushbutton, for 
cranes and hoists. All speeds controlled 
with one button. By increasing or de- 
creasing pressure of thumb, operator 
feels change as each of the five inde- 
pendent speeds is obtained. First is a 
“creeping” speed, and each succeeding 
speed gives gradual increase of torque. 
By releasing button gradually, motor is 
slowed down by graduations to stop. 
Intermediary speeds with heavy loads 
obtained by jogging pushbutton between 
two contacts. Available for either a.c. 
or d.c. In two sizes: Class 1, rated at 
3 hp.; Class A at 74 hp. The Shepard 
Niles Crane & Hoist Corp., Montour 
Falls, N. Y. 


Weld Timer 


Portable, Ignitron. For accurate tim- 
ing of all types of resistance welding 
machines. Claimed to pass electrical 
current for periods as short as 1/60 
second, be adjustable up to 4 second. 
Height, 46 in.; length, 42 in.; width, 
29 in. Weighs approximately 700 Ib. 
Will carry electrical energy in magni- 
tudes as high as 700 kva., 440-volt, 
single-phase. Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 


Telephone Systems 








For factories where more elaborate 
and expensive intercommunicating sys- 
tems are not warranted. Not intended 
to connect in any way with public tele- 
phone systems. Called “Serv-U-Fones.” 
Four different types. Available in wall 
or desk type. Sizes from 2 to 8 sta- 
tions. Boxed and labeled for easy as- 
sembly. Ordinary dry cells furnish all 
necessary power. American Automatic 
Electric Sales Co., 1033 W. Van Buren 


St., Chicago. 


Oxyacetylene Cutter 


Called Oxweld Monitor or CM-8 
cutting machine. Does automatic 
straight line cutting of practically un- 
limited length, straight bevel cutting, 
two bevels at a time, straight edge prep- 
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aration, circle or ring-cutting of diam- 
eters up to 100 in., and curved or ir- 
regular shapes. One blowpipe, Oxweld 
C-7, supplied as standard equipment, 
permits cuts up to 12 in. Oxweld C-22 
blowpipe may be substituted for heavier 
cutting and certain flame machining 
operations.. Two blowpipes may be 
used simultaneously, mounted either on 
same or opposite sides of machine and 
adjusted independently. Blowpipe holder 
slide may be swung into any horizon- 
tal position over a working arc of 250 
deg. Protractor scales gage tilting of 
blowpipes in either direction parallel 
to side of machine through 90 deg., and 
up to 90 deg. at right angles from side. 
Sensitive indicators give accurate speed 
control within range of 2 to 48 in. per 
min. Machine comes complete, ready 
to plug into power line. Supplied with 
blowpipe and assorted nozzles, two 6- 
ft. lengths of track, and radius attach- 
ment. The Linde Air Products Co., 
205 E. 42d St., New York. 


Grinder 





production 
grinding of large and small dies, molds, 
and for cleaning up weld spots. Weighs 


for 


Hand. Designed 


7 lb. Motor develops 1/5 hp. Called 
No. 9 Dumore Grinder. Air filter in 
end cap is easily removed, cleaned, and 
replaced, prevents grinding dust and 
dirt from entering motor and bearing. 
Vacuum-cleaner-type ventilating fan 
prevents heating, even when tool is 
used on production work. Grinder op- 
erates with speed of 14,250 r.p.m. Can 
be supplied with either spade-type 
handle or with handle mounted on side. 
Complete with wheel arbor, chuck for 
mounting wheels, small extension spin- 
dle, and two grinding wheels. The 
Dumore Co., Racine, Wis. 


Valve 


Heavy standard bronze gate with ris- 
ing stem. Known as Fig. 45. For 
150 lb. working steam pressure and 250 
lb. working water, oil, or gas pressure. 
Companion type to Fig. 23 with station- 
ary stem introduced earlier in the year. 
Operating mechanism employs solid 
wedge disks. No small quick-wearing 
parts which might cause trouble in 
service. Flexible connection between 
disk and stem to prevent stem from bind- 
ing or springing when valve is closed. 
Stem is bronze composition. The Ken- 
nedy Valve Mfg. Co., Elmira, N. Y. 
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Tool 


“Handy Holding.” Combination hold- 
ing, gripping, inserting, removing, and 
picking-up tool for use on_ screws, 
washers, nuts, bolts, taper pins, valve 
pins, and ‘similar objects. Consists of 
four fingers on tube operating within 
second tube. Fingers open to grasp ob- 
ject when pressure is brought on 
plunger. On release of pressure, strong 





spring causes fingers to close tightly 
around objects which can then be turned 
out or removed. Three sizes, with 4-, 


6-, and 8-in. reach. Bonney Forge and 
Tool Works, Allentown, Pa. 


Welding Electrode 


Heavily coated, arc. Designated as 
Type W-23. For high-speed, high- 
yuality welds in flat position. Suitable 
for either manual or automatic arc weld- 
ing and said to produce equally good re- 
sults on either a.c. or d.c. Designed to 
operate at higher speeds, use larger 
diameters at higher current values than 
those commonly used. Claimed to fuse 
uniformly with side walls of joint. Gen- 
eral Electric Co., Schenectady, N. Y. 


Oil Seal 


For application to all types of ma- 
chinery embodying shafts. Claimed to 
exclude all extraneous matter, provide 
positive imprisonment of oil, grease, 
and fluids. Known as Type BB. Con- 
sists of outer seal case which locks 
seal assembly, equalizing annular gar- 
ter spring within case to provide con- 
tact, and actual sealing member con- 
tacting moving shaft. Seal made of 
various materials, usually processed 
leather, to suit different conditions. 
Claimed to eliminate necessity of stuff- 
ing boxes, labyrinths, and other baffling 
means. National Motor Bearing Co., 
1188 78th Ave., Oakland, Calif. 


Motor 
Splash-proof, drip-proof, and weather- 


proof. For indoor or outdoor use: Motor 
frame and end brackets are solid iron 


castings of thick cross-section, resistant 
to rust and corrosion. Conduit box also 
cast iron. No exposed sheet steel parts. 
Baffle plate cast integral with inner side 
of motor bracket to prevent splashing 
liquids from reaching motor windings. 
Claimed suitable for use outdoors all 
year without additional protection. Of- 
fered with either ball or sealed sleeve 
bearings. Rated 50 deg. continuous in 
both squirrel cage and wound-rotor type. 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh,. Pa. 


Valves 


Extra heavy, bronze, Regrind Re- 
new, in globe and angle patterns. Figs. 
970 to 973, fitted with nickel-alloy seat 
ring and disk. Figs. 976-979, with 
nickel-alloy seat ring and plug. Valves 
are union bonnet type in sizes to 2 in., 
bolted bonnet for 24- and 3-in. sizes. 
Screwed-end valves recommended for 
300-Ib. steam and 500-Ib. oil, water and 
gas: flanged-end valves for 250-Ib. 
steam and 400-lb. oil, water and gas 
pressure. Valves may be reground re- 
peatedly without danger of scoring or 
grooving disk, manufacturer claims. 

Also additions to line of bronze gate 
valves, which include inside screw, 
traveling spindle patterns with screwed 
and flanged ends for various working 
pressures. Figs. 47 and 48 for 125-lb. 
steam or 200-lb. oil, water and gas. 
Figs. 49 and 50 for 150-lb. steam, or 
225-lb. oil, water and gas pressures. 
Valve bodies of electric furnace bronze 
with guides cast in body to keep wedge 
in line for perfect seating. When valve 
is fully opened wedge is out of line of 
flow. Valve can be repacked under full 
pressure when in fully open position. 
Jenkins Bros., 80 White St., New York. 


Trade 


Literature 


AsrASsIves—Booklet, “Abrasives, Their 
History and Development.”—Norton Co., 
Worcester, Mass. 


Be.tts—Bulletin, “Industrial News, Vol. 
IV, No. 7.”—The Gates Rubber Co., Den- 
ver. 


CasLE—Bulletin on Romex non-metallic 
sheathed cable—General Cable Corp., 420 
Lexington Ave., New York. 


CaBLE— Bulletin, “Service Entrance 
Cables, “AEIC” and Armored Types.”— 
General Cable Co., 420 Lexington Ave, 
New York. 

(Continued on advertising page 54) 
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Power TRANsmission News 


One of the few things which a giant 
ore unloader on a Great Lakes steamer 
and a motion picture projector have in 
common is an application of a Morse 
Silent Chain Drive. 

The accompanying picture illustrates 
the wide range of Morse Silent Chain 
Drives, from #;”" pitch, shown here with a 
link from a 3” pitch by way of comparison. 

The 3%” pitch is widely used in units 
applying fractional horsepower, such as 
adding machines, motion picture pro- 
jectors, sewing machines and other small 
devices. 

The fact that these drives range all the 
way up to 3” pitch for the heaviest service 








indicates not only the extensive line of 
chain drives available for power trans- 
mission, manufactured by the Morse 
Chain Company, Ithaca, New York, but 
the universal appreciation of the economy 
and dependability of these units in a 
multitude of commercial and industrial 
applications. 


200 Drives in One 
Plant 


Apart from their definite economies of 
operation and savings in maintenance, 
Morse Chain Drives provide other ad- 
vantages which we find are of considerable 
interest to engineers and production men. 

‘Discussing the Morse Drives about 200 
of them in his plant, one superintendent 
says: “The short centers permitted by 
chain drives save production space, and 
the absence of line shafting improves 
light and operating conditions. The 
chains are encased, eliminating one im- 
portant accident hazard and their long 
life is unequalled by anything else we 
have ever used.”’ 


ey 
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Spring Lock Pins a Feature of 
Morse Roller Chains 
Recommended in place of cotter pins— 
will not shake loose, but are easily re- 


moved. Note the twist in the pin—it 
exerts a powerful holding influence against 


vibration and chain whip—guards against 
loss of side plates and chain breakage. 
Easy to insert, just push in place—the 
twist holds it tight. 


Morse Silent Chains have an enviable 
record in the automotive industry as 
standard equipment. Several million cars 
are equipped with Morse Chains for timing 
gear drives, thus insuring silent, positive, 
carefree operation. 


Thirteen years consistent use of Morse 
Chain Drives in a 4-million bushel capacity 
elevator; enables the mechanical super- 


intendent to judge their value. “We find,” 
he reports, ‘that Morse chains withstand 
better than any other type of drive the 
extremely damaging effects of the ever- 
present dust and grit.” 

Six Morse drives serve a variety of pur- 
poses in this elevator and Morse chains, 
ranging from 7% to 100 horsepower, are 
used in other elevators operated by the 
company. 

““Because they operate without slippage 
and at full efficiency,”’ he concludes, ‘‘Morse 
chains are ideal for elevator service where 
space is always at a premium.” 
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FOR STEADY, POSITIVE 
OPERATION ¢ chain drives 


transfer power continuously, 
conserve power, increase output 
and reduce power and trans- 
mission costs. @ Full engineer- 
ing data is available on request, 
explaining this flexible, posi- 
tive, low-cost method of power 
transmission. There is a Morse 
Drive scientifically engineered 
to meet your power transmis- 
sion problem, large or small. 

















The "GREASEAL” Series of Felt-Protected Ball 
Bearings—in the three types illustrated above 
—is marked by the following outstanding 
features which make for better performance 
and more lasting satisfaction:- thick, closely- 
fitting felts between removable plates forming 
an effective labyrinth against the. recessed 
inner ring --- FELT SEAL REMOVABLE in its 
entirety for inspection, cleaning or renewal of 
grease - -- wide, solid inner and outer rings, 
with maximum contact on shaft and housing, 
make inserts in housing unnecessary and mili- 
tate against slippage, looseness, and escape 
of lubricant past outer ring - - - felt seal within 
confines of both rings and not exposed to in- 
jury - - - constructional characteristics assuring 
dimensional exactness and quiet running - - - 
grease capacity ample for long periods of 
service - - - important features of design cov- 
ered by basic patents. ... These three 
"GREASEAL" types, together with many 
others in the PRECISION line, constitute THE 
MOST COMPLETE LINE OF SELF-PRO- 
TECTED BEARINGS IN AMERICA. Write for 


the Catalog. Let our engineers work with yours. 


NORMA-HOFFMANN BEARINGS CORPN. 
STAMFORD, CONN., U.S.A. 


ANVRMA-AUFFMANN® 


- PRECISIVN BEARINGS 
BALL, ROLLER AND THRUST 
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How about that 
1935 Operating Budget? 





(Continued from editorial page 483) 


dollars of productive labor, or hours worked makes very 
little difference just as long as the basis used represents 
a reasonable measure of the productive activities. After 
this has been determined all other elements of expendi- 
ture should be related to this yardstick in as simple a 
manner as possible. Some of the items will relate di- 
rectly to the base; some will relate only partially to the 
base; others will have no relation whatever. 


Know What the Actual Dollars Stand For 


While simplicity should be followed in segregating 
these various types of items, enough details should be 
provided to insure a common understanding as to what 
the actual dollars stand for. In indirect or non-produc- 
tive labor both the related, partially related, and fixed 
items of expense should be detailed by names and func- 
tions. This is important so that in radical changes in 
base load corrections can be made on a predetermined, 
rather than on a temporary or mandatory basis. 

Except in rare cases mate::ul is never processed on 
the production floor unless drawings are available that 
show in detail the methods to be followed and the 
tolerances required. The preparation of costs on a 
variable basis is only carrying out the policy followed 
in processed material. 

Only a portion of the benefits that can be obtained 
from a variable budget will be realized unless it is used 
constantly to check or measure actual results. As it is 
set up to measure all volume variances, no period is too 
short or too radical in departure from some other period 
for an adequate comparison. 

The method used to record budget performance should 
be simple enough so that delays in preparation will be 
reduced to a minimum and terms used will be under- 
stood by those in the shops who actually get the per- 
formance being recorded. 


And When 1936 Rolls Around 


Budgets, like every other managerial tool, are con- 
stantly changing in their fundamental make-up. Each 
year new developments and practices make the budget 
a more effective means of cost analysis and control. 
Each year finds more and more operating men turning 
to operating budgets as a compass for charting the 
future. 

If you have never made a budget, 1935 appears to be 
a good year to start. If you have made budgets before, 
1935 should be a good year to make an appraisal of past 
efforts. Look at your budget with a critical eye. Be 
sure that it gives you the most in flexibility for the least 
amount of work. Be sure that it is a true blueprint of 
well-rounded activities understandable to those who do 
as well as to those who appraise the doers. Do this 
and when 1936 rolls around you will have profitable 
memories of 1935 to carry forward. 















NOVEMBER, 1934 + 











TAKE AWAY 
AND THE REST FALL 


HE principle of the arch is no less simple and “3-POINT LUBRICATION”’— 
certain than the Pure Oil “Three-Point Lubri- WHY ACCEPT LESS? 


cation” story: It takes more than one part to build (1) The right kind of CRUDE isimportant. Some 
; types are better adapted to certain uses than 

an arch and each part is useless without the others. _— others. Pure Oil Crude comes from many fields 
in nine states, not from a single area producing 

only one kind of Crude that must be recommended 


. .. It takes three features to make the best oil or gad sold for every lubrication need. 


grease and a lubricant that does not include all (2 Good REFINING is vital. No commercially 
practical refining process can add missing 


three is severely lacking. properties to inferior crudes. But even the best 

— must be correctly Refined to prevent Bs 

. ee D of inherent lubricating values. Pure Oil modern 

Glance to the right and check “Three-Point Refining methods preserve and improve the lubri- 
cating qualities of Pure Oil superior Crudes. 


( 3) Scientific APPLICATION is equally impor- 

tant. Good Crude and good Refining go for 

‘ ‘ i naught unless skilled engineering selects the best 

mechanical improvements and economies. The start types of lubricant for the particular job in ques- 

tion. Pure Oil Engineers are not only lubrication 

experts, they have had extensive experience in 
practical plant operation problems. 


The PURE OIL Company 


PRODUCERS, REFINERS AND MARKETERS OF A COMPLETE LINE OF PETROLEUM PRODUCTS 


Lubrication Service” with your own experience. 


Those three brief paragraphs have guided many 


toward those betterments is tocallina Pure Oilman. 


Chicago BRANCH OFFICES: 
REFINERIES: Bethlehem Columbus Indianapolis Wheeling 
llade. 1a incinnati inneapo ew ror 
Marcus Hook, Pa. Heath,O. Toledo, O. Wilkes-Barre Hamilton St. Paul Newark, N. J. 
Muskogee, Okla. | Midland, Mich. kron Dayton Pittsburgh Troy See cena 
Richmond, Ind. Canton Charleston 


Utica 
Smith’s Bluff, Texas ‘Cabin Creek Jct., W. Va. Atlanta, Ga. Scranton Marcus Hook Trenton, N. J. (B-955) 





















+ FACTORY MANAGEMENT and MAINTENANCE 





RYERSON 
STEEL 


{Also Copper & Brass) 


—In Stock— 
Immediate Shipment 


Plates, tank, boiler, cold 
rolled, floor, etc. 


Hot rolled bars. 
Cold rolled bars _ incl. 


high speed screw and 
accuracy stock. 


Structural steel incl. rails, 
H beams, etc. 


Alloy steel bars, nickel, Tubes, boiler and mechan- 
chrome, etc. ical. 


Stainless steel sheets, Rivets, bolts, etc. 


bars, ete. Brass, copper. 
Sheets - 

Binck, galv., cold velled, S™™SUt 
special finish. Tools. 


Write for the Ryerson Stock List 


JOSEPH T. RYERSON & SON, INC. 


Chicago, Milwaukee, St. Louis, Cincinnati, Detroit, 
Cleveland, Buffalo, Boston, Philadelphia, Jersey City 














10 thousand pan 
or10 MILLION §£ 


F THE insulation of an important motor, generator or cable 
in your plant ought to show 10 megohms by “‘Megger” 
Test, but actually is down to 10 thousand ohms, it is pretty 
certain that trouble is ahead unless something is done promptly. 
The illustration shows how simple and easy it is to make 
“‘Megger”’ tests and to go directly to the source of many elec- 
trical troubles before they become serious. Obviously it is 
cheaper to spend one dollar in this way for test and prevention 
than to risk $100 or more on possible shut-down and replace- 
ment. Please write for Bulletin 1355-F describ- 


ing the various types and ratings. of 
““Megger” instruments; no obligation. 


JAMES G, BIDDLE CO. 


[ EcrRien Cg TRON | 
3~ 
1211-13 Arch STREET Puravecena, Pa. 
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Smith, Jobless, 
Sees Red 





(Continued from editorial page 489) 


problem, as much so as an epidemic. The unemployed 
ought not to have to turn to communism for emotional 
outlet and occupation. 

What to do when your own plant becomes the outlet 
for the accumulated grievances of the unemployed man? 
I profess no expertness in handling crowds, but there 
are some common-sense measures that anybody can take. 

First, it would be a wise precaution for any employer 
to submit his policies and conditions quietly for review 
by a few fearless and informed outsiders who can tell 
him what the community thinks of his business. A social 
worker, perhaps a local priest or minister of a working- 
class church. Don’t trust yourself,.or your. immediate 
subordinates or associates. Talk to a few of your own 
employees. What you want is facts, not justification. 


There’s Etiquette Among Strikers 


A second rule is to keep one’s temper. A policy of 
reasonableness is always more effective than any last- 
ditch stand. It is truly an awkward situation if sup- 
port of “principle” becomes just fear of backing down 
from a position too hastily taken. 

Third, remember there is an etiquette in strikers. You 
may not have subscribed to that etiquette, may not admit 
that a striker any longer has any rights in connection 
with your business. To the community at large, how- 
ever, while a strike may be combat, it has its rules. 
What those rules are in a given case may vary. They 
should be learned in each case, because they may be 
the controlling influence in deciding whether to try to 
operate a plant with strike-breakers. Unless the strikers’ 
cause is very obviously condemned in the court of public 
opinion, that kind of operation is likely to prove of 
advantage to nobody. 

Such precautions may avoid any occasion for the 
communist to make your plant the outlet for his 
grievance against society. Employers have about the 
same responsibility for providing such occasions as a 
man has for throwing matches in a forest in a time of 
drought. If the communist does turn up at your gate, 
it might be well to remember that He may be the victim 
of forces no more under his control than yours, that he 
may not be a man perverse by choice. Such an occa- 
sion is a time to:take counsel of level heads. Force may 
beat back the crowds, but such victories sometimes leave 
scars that never heal. 

I do not want to exaggerate the communist menace. 
Most plants will never hear of it except in the news- 
papers. But it does exist. There is dynamite in the 
unemployment situation. Let us hope that employers 
and others in positions of responsibility will be able, 
though perhaps under great provocation, to remember 
that even dynamite produces a first-rate explosion only 
when it is confined within rigid walls. 
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NOTE 


The head diameter of the 
KNURLED “UNBRAKO” _ is 
exactly equal to that of the 
Smooth-head—size for size— 
as the slight swelling, due to 
the Knurling, has been allowed 
for. 














U. S. and Foreign Pats. Pending 


The Knurled ‘‘Unbrako®’ 


Fingers become geared to the knurled 
head so they can’t slip, which makes 
the knurled “Unbrako” a real time 
and labor saver. 


Every mechanic, when driving screws, will in- 
variably use his fingers as much as possible, 
because they are much handier than any wrench 
and save time. 

With the Knurled “Unbrako” he can drive 
much faster than before as his fingers actually 
become geared to the Knurled Head so they 
can’t slip and, therefore, get a much better 
purchase regardless of how greasy the head 
might be. 

Smooth-Head Screws, on the other hand, are 
rag Pa get hold of and, therefore, much slower 
to drive. 
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Old Smooth-head 


Fingers slip and slide. Hard and slow 
to drive. 


















U. 8. and Foreign Pats. Pending 
The Knurled “‘Unbrako’’ 


In many intricate dies it might save a great 
deal of time and labor that the Knurled “Un- 
brako” can be easily and quickly pinched home 
and backed off with a pair of pliers; with 
smooth-head screws this would, at best, be next 
to impossible to do. 

We have shown the Knurled “Unbrako™ 
to some of the foremost Die and Tool Makers 
in the country and they are all very strong 
for it. 

The Knurled “Unbrako” is of exactl 
the same high quality as the smooth-hea 
“Unbrako.” 


Order by Name—Specify the Knurled “Unbrako”’ 


FREE SAMPLES 








STANDARD PRESSED STEEL CO|'@ 
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BOSTON 
CHICAGO 
DETROIT 








JENKINTOWN, PENNA. 
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BRANCHES 
NEW YORK 
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Help Yourself to the Jobs 
That Are Profitable 





(Continued from editorial page 494) 


discard any data not needed, but difficult and expensive 
to try to get it at a later date. 

After taking the time studies, the next step is to 
establish time values for each element of work covering 
the entire range of variation that may be produced on 
the class of equipment. . To do this, record the times for 
each element on a graphic chart (Figure 1), using the 
variables in the element as the abscissas and the time 
readings as the ordinates. From the locations of the 
plotted points and other inferences gained in making the 
studies, determine the kind of line which will represent 
the law of variation. 


Watch Points Above and Below the Line 


A straight line, which goes to the origin of the chart, 
denotes that the time varies directly in proportion to the 
variable. A straight line, which strikes the vertical axis 
above the origin, denotes that there is some feature of 
the element which has a constant time, regardless of the 
other variations. (In Figure 1, the time for zero char- 
acters denotes the time required to justify the line.) 
Some lines may be curved upwards, showing that with 
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a uniform increase in the variable there is a great in- 
crease in the time required. In general, lines curving 
upward should be investigated very thoroughly, for it is 
quite likely that some improvement in the equipment 
will save time and straighten the line. 

All points plotted from the time studies should have a 
reference number near them, so that each study may be 
referred to if necessary. One point plotted below the 
general trend of the other points may reveal a condition 
that will, if applied in general, result in a saving along 
the entire line. The theory here is that the “one best 
way” can be found and should become standard practice. 
Likewise, points above the line should be investigated, to 
determine the reason for the variation. It is quite pos- 
sible that some non-standard condition will be found, 
which can thus be corrected. 

Obviously, time standards in the form of the chart 
shown in Figure 1 are impractical. It would require 
almost as much time for a rate setter to determine pro- - 
duction standards from charts like this as it would for 
a compositor to do the actual work. It may occasionally 
be necessary to go into the detail shown in this chart; in 
general it is not needed. Most printing establishments 
specialize in a certain class of work. It is possible to 
group the general run of orders into definite classes. 
The next step is to work out detailed time standards 
from the chart for each class of work, then make a study 
of the standards thus established, and group them in 
such a manner that a rate setter may quickly arrive at 
the production standard for any job within a given class. 

While developing production standards for hand com- 


RHOADS TANNATE 


Tough 
Drives— 
Tannate 
Replaces 
Oak Belts 


A metal working 

plant had been using 

belts on their heavy-duty 
grinders. These belts lasted 

such a short time, about five 
weeks, that the managcment 
became very much dissatisfied. 
The oak belt salesman frankly ad- 
mitted his belts could do no better on 
such drives and suggested Rhoads 
Tannate. 

The Tannate Belts, now on these machines, 
last about seven months. 
that may be economically belted with good oak 

belts. But for drives where you want longer belt 

life, or greater power transmitting capacity, it will 

be well to bear in mind that in Tannate Leather Belt- 
ing there is a combination of desirable belt qualities not 
often found, all together, in any other make of belt. 


PHILADELPHIA. 


LEATHER BELTS 


J. E. RHOADS & SONS 

35 N. SIXTH ST. 

TA ACLU eC CU dail 
FACTORY, WILMINGTON, DEL. 


SAVE BY MODERN 
GROUP DRIVES 


Rhoads 
Tannate 
Packings 
Built to 
Fit the Job 


In making RHOADS 

TANNATE PACKINGS, 

it is our object to use 

leather of consistency best 
adapted for the particular use 
which the work specified may 
require, and to give them the 
kind of filling adapted to each case. 
A plunger or cylinder wall is seldom 
scored or worn by the friction of Tan- 
nate packings while compression pack- 
ings very generally score or wear these 


) F | AUS parts. 
There are drives \ here. . As the expense of installing is usually greater 


f than the cost of the packings, the much longer 

life of Tannate Packings means a very real saving, 

both in fewer packings used and fewer installations. 

We will be glad to give you, on request, additional in- 

formation, or quote you prices, on Tannate Belting, 
Leather Packings, or oth-r P.4oads Products. 
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for High Speed Drives 
REX ROLLER CHAIN 


Rex makes a complete line of roller 
chains in single and multiple strands to 
meet the requirements of practically 
any high speed drive for plant or dupli- 
cate machinery application. These 
chains are available in standard sizes 
ready to ship from plant or branch 
stocks and nearby distributors. 

Rex Roller Chains are made from 
specially selected steels. Each part is so 
accurately made that when the links 
are assembled, there is no room for play 
between the smooth, close-fitting parts, 
consequently play and wear are slow to 


appear. This high degree of accuracy, 
plus high tensile strength and a high 
degree of finish, make Rex Roller Chains 
outstanding chains for high speed drives. 

Block and leaf chains are also avail- 
able. 

Allstandard size sprockets are stocked 
for prompt shipment. 

If you are unfamiliar with Rex Roller 
Chain drives and their application, 
Catalog 440, the most complete book 
on roller chain ever issued, will be sent 
to any engineer, operating official or 
executive. 


BELT 





1669 W. Bruce St. 


Milwaukee, Wis. 
Cable Address: Beltchain 


COMPANY 
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“FRESH AIR” 
preferred 


Everybody wants — needs —demands—fresh air! It 
eases and increases production, makes work health- 
ier, protects lives. 

Bendix provides Ventilating Fans for every form of 
industrial ventilation. Wall type, portable type, station- 
ary floor type—all are avail- 
able in the famous Bendix 
line. Unique blade 
design and Bendix Venturi 
Ring assure more air per horse- 
power. Smooth—no eddies. 

All sizes— 16“ two-blade to 
36” four-blade. One quality, 
employing finest forged alumi- 
num alloy blades, rolled steel 
frames and motor supports. 

Bendix engineering counsel, 
yours for the asking, will glad- 
ly assist in solving your venti- 
lation problems. 


BENDIX PRODUCTS CORPORATION 
(Industrial Fan Division) 


409 Bendix Drive, South Bend, Ind. 


BENDIX FANS 
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A BENDIX PRODUCT 
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PERMITTORS 


reduce power costs 


Poor power factor is synony- 
mous with power waste. If you 
are operating under a power 
factor clause in your contract 
for electric power, Permittors 
will afford savings that pay for 
the installation in from one to 
two years after which these 
savings are sheer profit to you. 

The distinctive feature of 
Permittors is the use of nitro- 
gen gas under pressure, in a 
hermetically sealed pressed 
steel tank, eliminating all fire 
and explosion hazards. The con- 
struction is unique in that it is 
splash, drip and dust proof to 
an extent heretofore unknown. 


Tear Off and Mail Today 


To PRODUCTS PROTECTION CORP. 
P. O. Box 904, New Haven, Connecticut 
Please send information on Permittors. 
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position in one plant, I found that all type forms of a 
certain class had practically a uniform average of the 
different sizes of type; furthermore, that the average 
number of characters to a word was practically constant. 
Thus I was able to omit size of type and number of 
characters, and counted words only. I then broke down 
the chart shown in Figure 1 into two sets of standards, 
one for the justification of a line and the other for set- 
ting the words of type. The final result is shown in 
Table I. When using this table, the rate setter need 
count only the number of words and the number of lines. 
of type. 

For some classes of composition it may even be pos- 
sible to develop the standards on a square-inch basis. 
Each plant must take into consideration the general na- 
ture of the work being done on each piece of equipment, 
and then group the elemental standards as much as pos- 
sible, the idea being to arrive at a standard time for the 
operation as quickly and as cheaply as possible. Where 
standardized jobs are printed, each one having variables 
representing only a small portion of the total time, it 
will be possible to establish complete production stand- 
ards for the job and apply them every time the stand- 
ardized job is run. In this manner, the task and cost of 
rate setting will be greatly reduced. 


To Eliminate Guessing 


Nevertheless, the detailed time elements should always 
be kept at hand for the unusual job that may come in. 
These time elements will enable the price estimator to 
determine the exact cost of any job. They will eliminate 
the usual guessing that has all too often resulted in quot- 
ing too low on the complicated jobs and too high.on the 
simple ones. 

When accurate production standards have been deter- 
mined, it is then possible to introduce wage incentives, 
thereby increasing production, decreasing labor costs, and 
increasing the compensation to labor. 

Production standards are also a great aid in price 
estimating, serving to eliminate those jobs on which 
losses occur and helping to make low bids on the simple 
jobs that show a profit. They will also help to stand- 
ardize the product through concentration on the class of 
business that is most profitable. This will enable a con- 
cern to get the easy jobs and pass up the complicated 
ones on which some other competitor will bid too low. 


Finding The One Best Way 


Production standards and wage incentives are as prac- 
tical in the printing industry as in any other line of 
manufacturing. The printing industry has lagged in the 
establishment of those standards because the methods of 
making individual operation time studies as used in other 
trades could not be copied. But through the develop- 
ment of equipment standards a new method and concep- 
tion of production standards has arrived. Equipment 
standards are fundamentally correct in all kinds of man- 
ufacturing and produce results far beyond the ordinary 
operation time studies. In working out the laws of 
variations for each kind of equipment, losses are found 
that would never be noticed in operation time studies. 
The development of equipment production standards 





therefore shows how to do the work.“the one best way.” 














Quite.often Chains are treated in that humor. Nobody thinks about them 
until all else is attended to . . then it is, “Oh, Yes—Chains.” 


Yet Chains are a vital part of almost every material handling problem in 
any industry. They transmit power . . are the fundamental basis of 
many types of conveyor . . act as conveyors in their own right. 


Jeffrey Chains have served Industry for over a half century. In fact, 
Jeffrey conceived and developed the Steel Thimble Roller Chains, Her- 
cules, Flat and Round Link and many other popular types. Chains were 
our earliest product . . we know how to make them exceptionally well. 


There is a type and size of Jeffrey Chain for every Elevating and Con- 
veying need . . and for Drives. You can’t go wrong when you select 


Jeffrey Chains. 
Write for Catalog and prices. ° 


THE JEFFREY MANUFACTURING COMPANY 
911-99 North Fourth Street, Columbus, Ohio 


New York Pittsburgh Detroit Denver 

Buffalo Boston Chicago Salt Lake City 

Rochester, N. Y. Scranton, Penn. Huntington, W. Va. Birmingham 

Philadelphia Cincinnati Milwaukee Dallas 
Ceveland St. Louis 





Jeffrey Manufacturing Company, Ltd., of Canada 
Head Office and Works. Montreal—Branch Offices, Toronto, Calgary, Vancouver 


EFFREY 


y MATERIAL HANDLING EQUIPMENT 























ROCKBESTOS 
WEATHER 


ole Year ‘nound 


The 150° temperature in this steam valve control room is 
hard on equipment as well as people. You can no more ex- 
pect ordinary wire to stand up under this excessive heat and 
moisture without going to pieces than you can expect human 
beings to. 


But fortunately you can guard against such failures by 
installing an insulated wire or cable on which high tempera- 
tures have no effect—ROCKBESTOS. All ROCKBESTOS 
A.V.C. wires are designed to operate successfully under 
severe operating conditions of which the moisture laden heat 
of this control room is typical. The basis of the insulation,of 
ROCKBESTOS A.V.C. wire is a felted and impregnated wall 
of million-year-old asbestos. A varnished cambric insert 
embedded in this wall gives an extra safety margin under 
wet conditions and a tough, highly polished asbes- 
tos jacket makes it possible to pull A.V.C. wire in 
conduit just like any other type of wire. 


ROCKBESTOS A.V.C. wires and cables are 
genuinely heatproof because they don’t become 
hard and brittle under continuous high tempera- 
tures, they are unaffected by corrosive fumes and 
they won’t bloom when exposed to oil or grease. 


Power companies, railroads, steel mills, mines 
and industrial plants of all sorts are using more 
ROCKBESTOS every year, not only in hot spots 
but wherever wiring is attacked by other types of 
severe conditions. Once installed ROCKBESTOS 
wires never need replacement which makes for 
both economy and reliability even under the most 
trying conditions. 

Try the ROCKBESTOS recipe for beating high 
temperatures. ROCKBESTOS PRODUCTS COR- 
PORATION, New Haven, Conn. 


ROCKBESTOS 


—the wire with permanent insulation 








ROCKBESTOS PRODUCTS CORPORATION 
New Haven, Conn. 





I’ve got some hot spots. Send me your recommendations. 


COHCCCET CHK TEMS E THO SHOR OTK EMO KOBE ESESEEHE SOLE EEDD OES OSOS 
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Don’t Say “No”’ 
to Candy 





(Continued from editorial page 499) 


of employee nourishment during the let-down periods 
from 9 to 11 in the morning and from 2 to 4 in the 
afternoon. It is a well-established fact, however, that 
sugar does generate energy, and certainly the employer 
should not lose if his workers eat candy at such periods 
or during overtime. 

Observation in a New Jersey factory proved to the 
management that men ate candy during working hours 
from need rather than from habit and resulted in open- 
ing the machines for sales throughout the day instead 
of at the noon hour only. 

Successful operation of such a plan requires certain 
conditions. One is an active desire by the employees 
for the sale of candy by the machines, preferably 
expressed through their authorized spokesmen, thereby 
assuring their cooperation. It is then essential that 
management, if it approves the submitted plan, not only 
give consent but extend full cooperation. 

Machine tampering must be the responsibility of the 
foremen and watchmen as well as those operating the 
machines, and offenders should be run down and dis- 
charged. It is seldom that petty thieves will limit their 
operations to candy machines. It is highly probable that 
the larger opportunities offered by plant products and 
supplies will also lure them. Cases are not exceptional 
where the discharge of men caught pilfering vending 
machines has also stopped more serious plant thefts. 

The sales plan should require no time from men when 
doing company work and it should have an official finan- 
cial check from an authorized management representa- 
tive to protect the interests of all employees. Arrange- 
ment should also be made for constant servicing of the 
machines in order that stock may be replenished and 
any complaints adjusted at once. Plans with these char- 
acteristics are in operation at the concerns discussed and 
this fact explains their success. 

From a merchandising angle, a variety of candies in 
each machine with a free selection of goods is highly 
desirable. The candy stocked should consist of stand- 
ard brands in original wrappers. Candy users like other 
buyers recognize advertised and quality goods. 


More to Gain Than Lose 


The conclusion to be drawn from the experience of 
these and other users is that management has more to 
gain than to lose in permitting candy sales from vend- 
ing machines. No plant will testify to increased pro- 
duction, but all admit productive time saved, which 
would seem to be closely analogous. There is certainly 
no loss of energy as a result of candy eating, and the 
granting of the privilege creates a friendly feeling 
toward the management, one of the aims of any per- 
sonnel department. Probably the most attractive con- 
sideration, however, is the fact that industrial establish- 
ments can, without loss to themselves, enable employees 
to provide themselves with funds for extra activities. 
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GOING ABROAD — 
A. BuSed must BE PREPARED 
FOR ANYTHING. 


“THESE SLINGS NEVER DID 
ANYONE ANY GOOD. 


OUCH / it ISN'T THE FALL 
THAT HURTS — IT’S WHEN 
you LAND. 


























WILL THIS TRIP NEVER END? 


WELL, HERE WE ARE/ 
A TRIP LIKE THAT IS SUICIDE 
FOR THOSE WHO CAN'T ‘TAKE!T. ” 








SEVERE TREATMENT IS THE LOT OF 
EVERY FOREIGN SHIPMENT. 
STANLEY STEEL STRAPPING IS 





PRACTICALLY A NECESSITY. 





you make to foreign countries. 


Unusual conditions and types of handling confront every shipment 


The surest way to keep your contain- 


ers intact under such abuse is to reinforce them with Stanley Eversafe 
or Colorgraph Steel Strapping. ; 
Colorgraph is very popular for export shipments for its easy identi- 
fication and pilfer-proof qualities. 


Also, remember that savings of 20% 


to 40% are common in 


container costs when they are protected with Stanley Steel Strapping. 
For speed in applying, use the Stanley Improved ‘3 in 1”’ Strapping 








100 


Tool. 


Our facilities and advice in solving container problems are avail- 


able to all shippers. 


THE STANLEY WORKS 
STEEL STRAPPING DIVISION 
159 Lake St., New Britain, Conn. 


NEW YORK 
LAFAYETTE ST. 


This is a sample of COLORGRAPH STEEL STRAPPING which can be furnished in any design and almost any color combinatio 


CHICAGO 
62 W. KINZIE ST. 













































































USE THE CEILING. FOR HANDLING 





Why Throw Out 
Real Savings? 


Don’t let habit make you ex- 
tend or replace old fashioned 
handling equipment with the 
same type. A modern Lou- 
den Monorail System usually 
shows marked savings over 
any other method. Write for 
facts. 


The Louden Machinery Co. 
568 West Avenue 
Fairfield, Iowa 


Engineers in Principal Cities 


AVOUDEN 


MONORAIL 





_— 


FREE—Material 
Handling Book 


Pictures; facts; figures. Sug- 
gestions of real value on ma- 
terial handling. Write for your 
copy. 








CURRENT MEASUREMENTS 


“Tong Test’? makes current measuring as 
easy as pushing a light switch. Either A.C. or 
D.C. current is measured accurately by simply 
closing the tongs around the cable and read- 
ing the dial. The circuit is never disturbed; 
no other equipment is needed. ‘‘Tong Tests’’ 
are made in sizes up to 800 amperes. Prices 
are as low as $75. May we send you the new 
‘“‘Tong Test’? Bulletin? The Columbia Elec- 
tric Mfg. Co., 4519 Hamilton Ave., Cleveland, 
Ohio. 


“TONG TEST” 


AMMETERS 
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To Help You Select 
Insulated Wire and Cable 


(Continued from editorial page 508) 





a separator between the conductor and the rubber insula- 
tion. Over the rubber is a braid of cotton or art silk. 
If the wire is to be used in damp places, the braid must 
be of cotton and treated with a moisture-resisting com- 
pound. This type is used for wiring fixturés that are 
exposed to moisture and are not weather-tight. 


FF Fixture Wire—Is similar to type RF, except that 
it has flexible stranding. 


Now as to Cords 


AFC Cord—Two-type AF singles with braided finish 
are twisted together. This cord is recommended for 
pendant use in dry places where it is not subject to hard 
usage. 

AFPO Cord—Two type AF singles with with plain 
finish are laid parallel and an over-all braid of cotton or 
silk applied. This cord is intended for applications sim- 
ilar to those for which AFC cord is used. 

AFPD Cord—lIt is similar to AFPO cord, except that 
the singles are twisted together. 


CFC, CFPO, and CFPD Cord—These cords are sim- 
ilar in construction to the corresponding AF types except 
that CF singles are used. 


PO Cord—The flexible stranded conductor is insu- 
lated with rubbed compound and covered with a braid 
of cotton. Two such conductors are laid parallel and an 
over-all braid of cotton or art silk is applied. This cord 
is intended for pendant and portable use in dry places 
where it will not be subjected to hard usage. 


Type C Cord—Composed of singles similar to those 
used for PO cord, twisted together. The singles may 
have an art silk braid if desired. 


PD Cord—Is similar to PO cord, except that the con- 
ductors are twisted together. 


Type P Cord—lIs similar to type PD except that a 
jacket of unvulcanized rubber is applied over the twisted 
conductors before the outer braid is applied. This cord 
is suitable for portable and pendant use in dry places 
where subject to hard usage. 

PWP Cord—Similar to type P except that the over- 
all cotton braid is treated with moisture-resisting com- 
pound. It is suitable for pendant use in damp places 
where not subject to hard usage. 


Types S and SJ—The conductor is flexible stranded 
copper. A separator is applied, followed by 30 per cent 
rubber insulation. The conductors are twisted together 
and covered with an over-all jacket of tough, abrasion- 
resisting rubber, which is heavier on the type S cord. 
It is allowable, and very desirable, although not required, 
to have the interstices between conductors filled with 
cotton threads; also to have a cotton braid over the 
twisted cord. The cotton fillers and braid increase the 
flexibility and tensile strength of the cord. 

These cords are used when a flexible cord is wanted 
to withstand abrasion and sharp blows. For this reason 





they are nearly always used on portable tools. 
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Don’t let steel wheels keep eating 
into your profits. Stop their gnaw- 
ing at your floors—and your 
pocketbook. Steel splinters and 
splits wood—cracks and crushes 
concrete. Makes you spend a small 
fortune on floor maintenance. 


You can stop this needless waste. 
Save hundreds—maybe thousands 
of dollars. Equip your trailers 
and hand trucks with Goodrich 
Rubber Tired Wheels. 


Rubber absorbs shocks—irons out 
the bumps. Gives where steel just 
grinds. Rubber makes rough 


Goodrich 


<ac Tires 








STEEL WHEELS 
RUINED THIS 


NEW TYPE RUBBER TIRED WHEELS 
CUT FLOOR REPAIRS AS MUCH AS 52% 


surfaces smooth—flattens high 
spots—cushions low spots. 


A recent accelerated floor wear 
test shows what happens. Steel 
wheels ground down concrete in 
only 44 minutes. In 46 hours, 
Goodrich Rubber Tires hadn’t 
marred the surface! 


Remember, too, power is saved, 
operation is quiet—no clatter to 
jangle worker’s nerves—no inces- 
sant banging away at equipment. 


Start getting these results now. 
Put in your pocket the money 
you used to put in your floors. 


Goodrich can supply you with 
wheels with vulcanized-on tires 
to fit practically any truck or 
trailer. These new type one-piece 
wheels have anti-friction bear- 
ings and tires that really save you 
money. Why not have a Goodrich 
engineer outline the cash savings 
you can makeP 





Akron, Ohio 


The B. F. Goodrich Company 


Gentlemen: Please mail me (without obligation) your 
booklet on Goodrich Industrial Tires and information on 


how they will pay for themselves. 
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THE INDIANAPOLIS ELECTROTYPE FDY. 


INDIANAPOLIS, IND. 


MORE THAN 
407% SAVING 


in Heating Costs by 
I nstalling Barber-Colman 


AUTOMATIC CONTROLS 


The Indianapolis Electrotype 
Foundry is housed in a three-story 
building, only 1120 sq. ft. of radi- 
ation. It provides an excellent ex- 
ample of the savings that can be 
made in the heating of industrial 
buildings of this type—and there 
are thousands of such structures. 


Using purchased steam, the saving 
realized during the 1933-34 heating 
season over the 1932-33 season (dur- 
ing which they had no automatic 
temperature controls) was 267,000 
Ibs. on a degree-day basis. This 
amounted to $173.55, or 41.4%. 


The Barber-Colman control system 
used is a modified form of the 
**Cycler’’ system which is designed 
to provide thermostatic control, 
supplemented by a special device 
that automatically adjusts the 
possible maximum flow of steam 
to the outdoor temperature. This 
eliminates overheating, gives much 
more uniform temperature 
throughout the ee season, and 
shows a saving that will pay for the 
cost of the control equipment in a 
very short time. 


Full information concerning 
Barber-Colman Temperature 
and Humidity Control Sys- 
tems will be supplied 


promptly on request. 


BARBER-COLMAN COMPANY 
ROCKFORD, ILLINOIS 


BRANCHES and REPRESENTATIVES in PRINCIPALCITIES 








(Continued from editorial page 521) 


wash them out, how often should it 
be done? What is the best liquid 
to use? Are there any precautions 
that must be observed? 

A.P.—New York 


HERE anti-friction bearings are 

exposed to high temperatures, 

say much above 140° F., the oil 
will oxidize in time and may produce a 
carbonaceous deposit. For such condi- 
tions it is imperative that the bearings 
be flushed out and lubricant changed at 
sufficiently frequent intervals to prevent 
trouble. Under ordinary conditions oil- 
lubricated bearings need not be flushed 
out and the oil changed more often than 
every three to six months. 

When operating conditions are nor- 
mal, grease-lubricated ball and roller 
bearings should be cleaned and flushed 
out annually. However, under severe 
conditions such as high operating tem- 
perature and humid or dusty surround- 
ings they should be cleaned every three 
to six months. 

For flushing out ball and roller bear- 
ings use either clean kerosene or a 
light, neutral flushing oil. The latter 
is much to be preferred over kesosene 
for this work, since it has some lubri- 
cating qualities and the small amount 
remaining in the bearing after cleaning 
will not affect the fresh lubricant. 

When cleaning and flushing out 
bearings only fresh, clean oil should 
be used and every precaution must be 
taken to prevent the entrance of moist- 
ure or dust. P. P. CARMICHAEL 

Lubricating Engineer 
Sinclair Refining Co. 
Atlanta, Ga. 


Why Do Holding Coils 
Burn Out? 


Burning out of the holding coils 
of two 440-volt, three-phase mag- 
netic switches has caused us much 
trouble recently. These switches, 
which are rated 15 and 25 hp., re- 
spectively, are several years old, but 
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Obviously the safe, 
sensible, sure way 
to oil a pneumatic 
tool is to lubricate 
the air stream. Un- 
til now you hayen’t 
been able to do that 
properly. Even now, 
there’s only one 
way—attach a Nor- 
gren Sight Feed Automatic Lubricator to 
the air line. Then the air slips along 
smoothly, carrying just the right amount of 
lubrication to every moving part. 

Sight feed, adjustable, positive, continuous 
in operation, easily installed. No upkeep 
cost. 

No installation ever made has been taken 
out! Sizes range from 1% in. to 114 in., 
prices $5.00 to $24.00. Two styles, hori- 
zontal and vertical. We'll ship on the 
order of any rated company, allow 30 days’ 
trial, accept return of shipment if cus- 
tomer is willing to operate without it! 
Descriptive circular on request. 


Order from this 


advertisement 





C. A. NORGREN CO., Inc. 
2014 Market St., Denver, Colorado 





Extraordinary 
Gripping Power 


























gave us no trouble until about a 
year ago. Then the coil in one 
switch burned out suddenly. Shortly 
after it was replaced the coil in the 
other switch failed. Each coil has 
burned out two or three times since 
then. These switches have been 
carefully inspected and are in good 
condition. They seem to operate 
properly until the coils burn out. 
The only unusual action I can notice 
is that sometimes these switches 
hum. What is the cause of these 
burn-outs, and how can I prevent 
them? A.K.E.—St. Louis 


URNING out of the coils is probably 
Voltage 
10 per cent above that for which such 


due to high line voltage. 





Veelos Genuine Balata Belting is un- 
equalled for Hard Drives and Heavy 
Duty Work. The special duck im- 
pregnated with pure Balata Gum gives 
it great flexibility. The minute vac- 
uum cups formed on its surface in the 
process of manufacture give it such 
extraordinary gripping power that, 
with the exercise of reasonable care, 
slippage is impossible. Veelos Genuine 
Balata Belting transmits all the power 
without loss, and it is the cheapest in 
service Cost. 


MANHEIM MANUFACTURING AND 
BELTING CO. 


Main Office and Factory: Manheim, Pa. 


Branch Offices and Warehouses: 
350 Broadway 407 8S. Dearborn St. 
New York City Chicago, Ill. 
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HANDLING MATERIALS 


HE less you spend for movement 

of materials during manufacture, 
the more you save in profit recovery 
ot lowered selling costs. Practical ways 
of making handling operations profit- 
able have been developed by Elwell- 
Parker through more than 25 years and 
this experience is freely at your disposal. 
Further modernization of Elwell- 


Parker Industrial Power Trucks im- 
proves user’s product and reduces 
cost of handling through the plant. 
Larger loads can be moved on pallets 
or skids, at increased savings. Your 
choice of power and attachments to 
assure swift, economical handling of 
goods. The Elwell-Parker Electric Co., 
4323 St. Clair Ave., Cleveland, Ohio. 


Aw EAWELL- PARKER, ¢ 


INDUSTRIAL POWER TRUCKS 
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* Std. 200 Watt Lamp—One of Hygrade’s many itundred large-style lamp types and sizes 


‘4 
é 








The mark of a Quality Lamp 


GET RID... 


OF SPENDTHRIFT BULBS! 


@ When you buy a cheap lamp, you are only starting 
to pay! You must pay for the bulb itself. You must 
pay for current which this spendthrift bulb wastes. 
And you pay again in eyestrain ... poor light... 
bad working conditions. 

Lighting experts save these needless expenses by 
specifying Hygrade Lamps. These lamps not only 
meet exacting U. S. Government standards... they 
give maximum light for every dollar’s worth of electric 
current! Leading industries have used them for years. 

= Look for the Hygrade mark in buying and insure 
=— good, economical light! 

















HYGRADE SYLVANIA CORPORATION 
Salem, Mass. 
Makers of fine Incandescent Lamps for more than 30 years 


HYGRADE 


LAMP BULBS 


A PRODUCT OF HYGRADE SYLVANIA CORPORATION 


ae Manufacturers of Hygrade Lamps, Sylvania Radio Tubes, Electronic Devices 
EXPERTS KNOW : , - 
: © 1934, H.S.C. 
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switches are designed often causes 
serious heating and consequent damage 
to the coil insulation. Wide fluctua- 
tions in voltage can often be traced to 
switching off of large motor loads. If 
voltage conditions are responsible and 
cannot be improved the remedy is to 
equip the switch with a suitable coil. 

Coils may be wound for higher 
voltages, without impairing the required 
niagnetic strength, by using smaller 
wire. However, the number of turns 
will probably have to be increased in 
order to offset the reduced coil current 
and obtain the required strength. 

Another method by which coils can 
be adapted to a higher voltage is to 
wind them with asbestos-covered wire. 
This will enable the coils to withstand 
higher temperatures without damage to 
the insulation. 

Occasional humming of these switches 
is probably due to dirt on the contacts, 
low voltage, too much friction in the 
bearings, or rough contacts. Loosening 
of the core laminations will also cause 
a continuous hum. Clearing up these 
conditions will stop the humming. 

J. L. Younc 
St. Marys, Ohio 


BB iecgn are several reasons why 
holding coils on magnetic starters 
burn out. 

A pitted or rough surface on the 
magnet will cause humming, the arma- 
ture or movable part of the switch 
vibrating against the stationary part. 
This vibration is accompanied by in- 
creased current flow which causes the 
coils to burn out. 

Low voltage, caused by poor contacts 
or fluctuating current, may also cause 
the magnet armature to vibrate. 

Too much friction or tension on the 
arm will keep it from pulling up tight. 

If A.K.E. will check the connections 
and contacts in the holding coil circuit 
and in the pushbutton it is likely that 
he will find a loose contact. If not, I 
suggest that he do whatever is necessary 
to make the armature pull up more 
easily and tightly. R. L. HaMMonp 

Hartsville, S. C. 


aU SIONS point to a small air- 
gap in the iron circuit, possibly ac- 
companied by high voltage or low fre- 
quency. Voltage and frequency should 
be checked and the airgap eliminated 
by removing probable causes such as: 
clapper surfaces gummed with oil and 
dirt; clapper bearings stiff because of 
wear or lack of lubrication; contacts 
improperly adjusted; misalignment of 
iron core; loose laminations. 
CLARENCE W. Hope 
Lowell, Mass. 
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He records his every act in the central office... 
instantly and automatically. ..without job chasers 
or time keepers. 


The mechanic merely dials the number that ap- 
pears on the ticket when the job starts. This 
simple act, the same as dialing a telephone num- 
ber, automatically sets up the cost accounting 
record in the central office. When the job is 
finished another dialing closes the record and a 
new job is automatically assigned. The records 
are made on Powers Punched Cards, analyses, 
thererefore, by job, by machine, by operation or 
by any other factor, are not only possible but 
practical because of the speed and a low cost of 
producing such analyses. 


Non-productive maintenance is similarly handled 
and accounted for. The office is constantly advised 
of the state of progress of every order. Accurate 


math a 


costs are available while work is in progress. 


This revolutionary development in cost account- 
ing is made possible by the new Powers Produc- 
tion Control System combined with standard 
Powers Punched Card Accounting. The use of 
its complete, accurate, current production and 
cost information has paid for present instal- 
lations within a year. If you want better control 
of your production, request facts and figures. 











POWERS 


ACCOUNTING MACHINES 


Division of 


Remington Rand Inc. 


BUFFALO, NEW YORK 





In addition to Powers Production Control, Remington 
Rand has recently added another system... Remote Control 
Accounting known as “Central Records”. Both use standard 
Automatic Electric Company’s telephone control equipment. 

















It’s a Lottery 
—So Be Sure About 


Your Fire Protection 
HAT a chance you take by 


depending on inadequate fire 
extinguishers is shown by a recent 
analysis of fire losses. Out of every 
hundred severe fires that occurred in 
industrial plants, it was found that 
43 plants never resumed operations. 
Yet, if you have lacquer, gasoline 
or oil hazards in your plant, it is easy 
to get the protection you want and 
pay for. LUX extinguishers will put 


out all the different kinds of fires in flam- 
mable liquids which foam orcarbon tetrachlo- 
ride extinguishers will, and more besides. 

LUX extinguishers smother gasoline or 
lacquer fires burning on the ground, in tanks 
or upon any surface. Furthermore, LUX will 
put out fires in flammable liquids streaming 
through the air from leaking pipes, over- 
flowing tanks or spilled containers against 
which ordinary extinguishers are ineffective. 
With LUX you have protection against a 
wide range of flammable liquid fires, not 
just a few. 

Write for information to Walter Kidde & 
Company, Inc., 70 West Street, Bloomfield, 
New Jersey. 





2 Reasons Why You Can’t 
Go Wrong With LUX 

















The new Super- 
LUX extinguish- 
er contains 30% 
more extinguish- 
ing agent than 


many other car- 
bon dioxide extin- 
guishers of equal size 
and weight. 








The new oval 
shape of the LUX 
discharge horn 
gives longer 
range, a wider 
blanket of gas 
and a more effec- 
tive discharge of 
snow. 


For All Electrical and 
Flammable Liquid Fires 








TRADE 
LITERATURE 





(Continued from editorial page 524) 
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CaBLE—Bulletin GEA-1837, 128 pages, 
“Industrial Cable.” Describes and lists all 
standard types of insulated wire and cable 
used by industrials for transmission, dis- 
tribution, and control—General Electric 
Co., Schenectady, N. Y. 


Dust Fitters—Bulletin S-76, shows and 
describes new type EC Dust Filter—The 
W. W. Sly Mfg. Co., 4700 Train Ave., 
Cleveland. 


Etectric Heaters—Leaflet TB-30, pages 
11 and 12, on electric unit heaters and in- 
closed electric air heaters—Harold E. 
Trent Co., 618 N. 54th St., Philadelphia. 


EnciInes—Bulletin S-550-B6, on Worth- 
ington gas engines, verticle, four-cycle, 
Type CG.—Worthington Pump & Ma- 
chinery Corp., Harrison, N. J. 


FusEes—Catalog No. 6, on line of Little- 
fuse products.—Littlefuse Laboratories, 
4507 Ravenswood Ave., Chicago. 


GRINDING WHEELS—Bulletin, “Norton 
Bortz (Diamond) Wheels for Grinding and 
Lapping the Cemented Carbides.”—Norton 
Co., Worcester, Mass. 


HEATING, VENTILATING—Booklet (C50, 
condensed catalog and handbook of ven- 
tilating, heating, cooling, and air-condition- 
ing equipment—ILG Electric Ventilating 
Co., 2850 N. Crawford Ave., Chicago. 


INSTRUMENTS—Bulletin No. 834, on pres- 
sure-recording instruments, including pres- 
sure relays and telemeters—The Ester- 
line-Angus Co., Indianapolis. 


INSTRUMENTS—Booklet, “Solving Indus- 
trial Crimes, Case No. 4.”—The Esterline- 
Angus Co., Indianapolis. 


INSTRUMENTS—Form 429, on instruments 
and allied equipment—The  Esterline- 
Angus Co., Indianapolis. 


Pipe Toors—Condensed Catalog of Bea- 
ver line—The Borden Co., Warren, Ohio. 


Pump ReEcEIver—Bulletin W-423-B2, on 
Worthington automatic power pump re- 
ceiver sets, vertical, triplex, single-acting.— 
Worthington Pump & Machinery Corp., 
Harrison, N. J. 

Pumps—Bulletin, “Worthington Service 
at a Century of Progress.”—Worthington 
Pump & Machinery Corp., Harrison, N. J. 





Pumrs—Folder D-15, on a line of multi- 
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DIEFENDORF 
CUT-TO-ORDER 


GEARS 


Spur, Straight Bevel, Spiral Bevel, 
Helical, Internal, Worms and 
Worm Gears. 

All Metals—and in Celoron, 
Micarta, Formica, Fabroil, Raw- 
hide and Textolite. 

Silent, smooth-running § gears. 
Promptest kind of service on ur- 
gent replacement jobs. ; 
Let us quote. 


DIEFENDORF GEAR CORPN. 
Syracuse, N. Y. 














Simply add Pyroil 
by the ounce to 
regular oil and 
grease. It cuts fric- 
tion, overheating, 
wear and damage be- 
cause it sheaths all 
frictional metal with 
a heat-proof, wear- 
resisting, self-lubri- 
eating surface of 
protection, which 
constantly renews 
itself. Cuts opera- 
tion costs. ‘ 
Mail coupon for COPY 
of a new Industrial 
Brochure, illustrating, 
classifying and tabulat- 
ing many important 
facts and uses. 
Genuine Pyroil is 
Manufactured, Pat- 
ented and Guaran- 
teed by Pyroil Com- 


=pYRO 


REG.U S. PAT OF 


522 LaFol- 
lette Ave., 
La Crosse, 
Wis., U.S.A, acon 





PYROIL COMPANY : 

522 LaFollette Ave., LaCrosse, Wis., U.S.A. 
Please send a Free copy of the new Industrial 
Brochure, as cescribed. 
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Conditions in many shop and factory 
interiors make lighting from the side 
desirable or necessary. Overhead 
cranes, mezzanine floors and other 
building obstructions, the need for 
lighting on vertical surfaces, the ad- 
vantage of throwing light around and 
under machinery, supplementing over- 
general illumination—all these find a 
solution in the use of Benjamin Ellip- 
tical Angle Reflectors. 


Patented Benjamin “Turnlox” 
Construction 


The patented Benjamin ‘“Turnlox’”’ 
principle of construction permits the 
reflector, together with the lamp, to 
be taken down—with one_ simple 
movement—for cleaning and relamp- 
ing on the floor. 


The unit consists of two separate as- 
semblies—a hood, with a wiring termi- 
nal base, and a reflector with a lamp 
holder and attaching plate. A slight 


Use 
BENJAMIN 


Elliptical 
Angle 


Reflectors 


upward pressure on the 
reflector rim, less than a 
quarter turn to the left, 
and the lamp and reflec- 
tor come down as a unit. 


Furnished with pendent 
type and ceiling type 
hood, keyless lamp holder 
and, when ordered, with 
pull chain lamp holders for individual 
control and self-locking lamp holders, 
to prevent theft or unauthorized re- 


moval of lamps. 


Check Your Lighting System 


Get a Sight-Meter survey and learn: 


the true story of actual lighting con- 
ditions in your plant. The correction 
of slight inadequacies may result in 
considerable reduction in operating 


BENJAMIN ELECTRIC MFG. CO., Des Plaines, Ill. 


BEN/AMI 


PANEL BOARDS... . 


FLOODLIGHTS .. . 





FITTINGS . . . 


costs, make for more and better work, 
and improve employee morale. 


You will find a Benjamin distributor 
near you to show samples and help 
with suggestions for meeting your 
lighting needs. Write to Dept. S for 
full information. 


New York—Chicago—San Francisco 


REFLECTORS 


SIGNALS 
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Niles Cranes 





SHEPARD NILES 
CRANE & HOIST CORP. 


364 Schuyler Avenue, Montour Falls, N. Y. 





CRANES 


I TON TO 450 TONS 


: HOISTS 


VY, TON TO 20 TONS 





Shepard Niles Crane and Hoist Corporation 
now manufactures all its products in one plant, 
recently enlarged, at Montour Falls, N. Y. 


Shepard Cranes and Hoists 


Sprague Hoists 














Model WWD — Water 
Cooled Duplex, with 
pressure lubrication. 
Any type control. 








MODEL WWC —_ Water 
Cooled Duplex, with es- 
sure lubrication. Completely 
automatic including con- 


Compressors 








Industry Is Buying 
to Reduce Costs 


Industry is buying Quincy Com- 
pressors because they return a 
profit on their cost . . . There 
are 16 good reasons why this is 
so—each one a feature of design 
and construction that represents 
the most advanced practice of 
producing compressed air at low 
cost and high efficiency over a 
long period of years 
Quincy air is inexpensive — a 
thoroughly dependable power 
source that can be economically 
applied on recommendations of 
Quincy Air Engineers 

Write for performance and ap- 
plication data. 


QUINCY COMPRESSOR CO. 


302 MAINE STREET QUINCY, ILL. 
205 W. Wacker Drive Chicago 
30 Church Street - New York 











stage centrifugal pumps.—Lawrence Pump 
& Engine Co., Lawrence, Mass. 


Pumps—Bulletin No. 4150, on Deming 
Mueller standard-motor-mount centrifugal 
pumps.—The Deming Co., Salem, Ohio. 


Saw—Leaflet, “The New, Easy, Rapid, 
Economical Way to Cut Iron, Steel and 
Alloy Metals.”—Rich Mfg. Co., Ltd., 3851 
Santa Fe Ave., Los Angeles. 


SPRAY-PAINTING—Catalog DC, on ex- 
terior and interior spray-painting equip- 
ment.—The DeVilbiss Co., Toledo. 


Tusrinc—Four folders on the subject of 
Electrunite mechanical and boiler tubing.— 
Steel and Tubes, Inc., 224 E. 131st, Cleve- 
land. 


VaLve—Catalog bulletin, describes new 
type of water control valve.—Automatic 
Products Co., Milwaukee. 


WateR PuriFIcaTion—Catalog, “Inter- 
national Water Purification Equipment.” 
—International Filter Co. 59 E. Van 
Buren St., Chicago. 


WELpDER—Bulletin No. 304, on Lincoln 
“Shield-Arc” welders.—The Lincoln Elec- 
tric Co., Cleveland. 


Wirinc Devices—Bulletin No. 12, on the 
Hemco line of wiring devices and cord 
sets, supersedes Bulletin No. 11.—The 
Bryant Electric Co., Bridgeport, Conn. 


BOOKS 


AMERICA’S HOUR OF DECISION 


Glenn Frank, President, University of 
Wisconsin. Whittlesey House, McGraw- 
Hill Book Company, Inc., 330 West 42d St., 
New York. 256 pages, index. $2.50. 

Dr. Frank’s realistic survey of the Amer- 
ican outlook reveals the answer that one 
American liberal, retaining the profit motive 
and avoiding dictatorship, would give if 
asked: “What will pull us out of the de- 
pression?” 


NEMA MOTOR AND GENERATOR 
STANDARDS 


Publication No. 34-32, July, 1934. Na- 
tional Electrical Manufacturers Asso- 
ciation, 155 East 44th St.. New York. 
172 pages, index. $2. : 

General sections, including that on 
Definitions, have been considerably 
amplified. Sections added include: d.c. 
generators (general-purpose sizes); 
buffer and grinder motors; motor-gener- 
ator sets (150 kw. and smaller); motion 
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DIEHL “IN” 


SQUIRREL-CAGE MOTOR 
STATOR 


HOW LONG LIFE IS BUILT INTO 
DIEHL “IN” MOTORS 


Between each coil on the stator, for instance, there is much more than enough 
insulation to withstand the most severe conditions. The entire winding is 
thoroughly impregnated and proofed against water, oil, and even mild chem- 
icals. Then the whole stator winding is treated with a special compound giving 
a hard “’glass-like’”’ surface that prevents accumulation of dust and oil and makes 





Sleeve Bearing Rotor, showing frequent internal cleaning junnecessary. 

heavy duty shaft with thrust col- 

lars and rugged cast iron blow- The rotors described at the left have a score of advantages that insure long life 
ers that are shrunk in position. and quiet, reliable operation. They are rugged and practically indestructible. 


Built to N. E. M. A. Standards, these motors have excellent electrical character- 
istics, ample overload capacity and high starting torque. Sizes from 14 to 25 HP. 
with either oil-ring sleeve bearings or cartridge type ball bearings, are available 
for immediate shipment from warehouse stocks. Unusual shaft extensions, bear- 
ings and mountings can be furnished quickly to suit any special requirement. 





Diehl engineers, backed by a half century of experience in serving leading ma- 
Ball Bearing Rotor, showing ni chinery manufacturers and industrial plants, will gladly assist you in selecting the 
tiidge type bearing housing that right motor for the job. Diehl motors cover the entire range from fractional to 


permits removal of rotor without 
disturbing ball bearings or ex- 50 HP., A. C. and D.C. Descriptive Bulletins will be sent on request. 


posing them to dust and grit. 
Write to Diehl Manufacturing Company, Elizabethport, New Jersey, or to Dis- 


trict Offices in Atlanta, Boston, Chicago, Dallas, New York and Philadelphia 























Cash in 


On Our 
experience 


When you buy anything 
which CAN be as costly as 
a heating system—(if it’s 
poorly designed) take no 
chances! Buffalo engineers 
have designed heating 
equipment for fifty years, 
and when you buy a Unit 
Heater with a Buffalo name- 
plate, you are sure to get 
your money’s worth! 
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picture m.g. sets. Standardized mount- 
ing dimensions for motors have also 
been included, making them available 
in print for the first time. A reference 
work on the manufacture, testing, and 
performance of a.c. and d.c. motors and 
generators, and combinations of these. 


. 
LIBERIA REDISCOVERED 


James C. Young. Doubleday, Doran 
& Co., inc., Garden City, L. I. . 129 
pages and appendix. $1.50. 

The story of Firestone’s 55,000-acre 
rubber plantation in the little African 
republic, why it was started, how it 
grew, and the history it made and is 
making. 

@ 


TWENTY QUESTIONS ON 
THE ECONOMIC SECURITY OF 
THE PEOPLE 


Press, 347 Madison 
45 pages, bibli- 


Association 
Avenue, New York. 
ography. 25 cents. 

A timely booklet in the form of a 
study outline on the subject of social 
insurance. Gives the essential features 
of the Wisconsin and Ohio plans, a 
résumé of the European situation, and 
the gist of current bills and proposals in 
this country. 

° 


RECENT DEVELOPMENTS IN 
INDUSTRIAL GROUP 
INSURANCE 


National Industrial Conference Board, 
Inc., 247 Park Ave., New York. 46 
pages. 50 cents. 

Describes the growth of private indus- 
trial insurance in a little over two 
decades to a volume of $9 billion out- 




















STOP and 


FIGURE THE SAVING! 


Figure the saving you can make 
on time—if your workmen are 
free to use both hands—the sav- 
ing on liabilities, if their footing 
is safe! 
The Dayton Safety Ladder stands 
without wabbling or tipping. It 
is made of durable airplane 
spruce in size 3 to 16 feet. 
Write Dept. FMM-11 for details 


THE DAYTON SAFETY LADDER CO. 
121-123 W. 3rd St., Cincinnati, Ohio 


Stock carried on Pacific Coast by EB. D. Bullard 
Co., Los Angeles and San Francisco, and by 160 
other distributors from coast to coast Made 
and distributed in Canada by Percy Hermant, 
Ltd., Toronto. 





























standing. Tells what group insurance is, 
including types, forms, characteristics, 


We Recommend 
the Unit Eicater fons sess of tic moet recent ever 
that FITS your ‘ 


requirements— STANDARDIZATION 


Its Principles and Application 








FIBRE 
DILECTO 
MICABOND 


STANDARD FORMS 
OR SPECIAL PARTS 


NSULATION 


We build four distinct types—gas- John Gaillard, Mechanical Engineer. 


fired for ceiling or floor mount- 
ing, with disk and centrifugal fans, 
suspended steam type with disk 
fan, steam floor type with centrif- 


American Standards Association. The 
H. W. Wilson Company, New York. 
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ugal fans, and steam suspended 
type with centrifugal fans. When 
Buffalo Engineers recommend a 
certain type—you can be sure you 
are getting the most efficient units 
available for your buildings. Buf- 
falo Branch Offices in all principal 
cities are at your service, or write 
Buffalo Forge Company, 471 Broad- 
way, Buffalo, New York. In 
Canada: Canadian Blower & Forge 
Co., Ltd., Kitchener, Ont. 
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NOVEMBER 


14-16, International Acetylene Association, 
35th annual convention, Pittsburgh. 
H. F. Reinhard, Secretary, 30 E. 42d 


ae St. New York. 
DECEMBER 
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d 3-8, Eleventh National Exposition of Power 
an ~~. ———,. eo tee bona 
ork. arles F. Roth, Internationa 
STEAM Exposition Co., Manager, Grand Cen- 
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tral Palace, New York. 
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FIBRE COMPANY 
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3-8, American Society of Mechanical Engi- 
neers, 56th annual meeting, New York. 
®. E. Davies, Executive Secretary, 29 
W. 39th St., New York. 























